ujjjfll -uhillg ugiflllg oolmll suhgJI uiiiinJI Imjioj ojjgiii oiolni uif dliiiliii 



1990 . 1923 ^IjJulI! i^jLia ju^J i_a! j_£,Li 1978 jjLb ^ aimLJI cujjl^ 
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The) "j *«' ^ ij\ j " r ii j^-S (tfii 4_L>i_a aJLc Q£ )J lilo 

tLgJjJij i_)Lj5LI1 1 jl* jjic (Christian Science ?«Q<)SJI» i—iLiS 
j-j-c. (j-j^jj-iilJ! J i n 1 1 ii U liilj joJLkJ! Ail 

jjj 1 1 .--"a g 1 , >. Atl c_t_o*LcL] jj-o^ ^JLAl miU (j-o 

(j .I j tj . t_gj ui i II (jjiJL>Jlj SL^>JLij 4li^j|j ij«J1jlII 
i i^lLSLa ^ya-i jj-j?e_a ^jLcLi-o jJjLSLJ K^j^SLII)) * )Ln£ 

^^.3 j nl di_a^ d . Jj i^j-ij-jj iil"ill J i nl i a a It 

icjLiSLII (jiajuj .(j^JjJI jUoVI ^ Sj_u£LII 
(_gjLc -ij^*- 0 u>^ cly^J j-^i3 J *-* <— >L_>Ln^ o-^ 1 

Chicago) ((jt^LjjJi j al g j mii) 2 — .". » ' ■- a 

'.^yJb Uj (Tribune 
^ i i ^> t **i a*. . . O I j i i n ^ ' ea * ^ ^_i_u ^ i pj » 

j i ,,i a 

jj>.T ixj i"i (jLi-JaVI Lj^Jjs jjjj -1 ^ 'I * * 4_j^_o~j 

.««LL*jtl j^l jl SjIjI ji^l OjSLj (j! <j£-«J V 
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(News Day) iL^b jt^H" 

LiJLc.j 3_iLjSLII ( _ ;r a 4j^JLj/I <■ < < < •>} LiLo-lj Aju^i\^1\ 41sjjlaj ^ j ^ U 
, (( t "...At LtXLc ^t-i (J^-A j j-^-*- 1 ^° L '1'"' 

ljJLs jJia (The San Diego Union) (((j^jjjj •jij-iJ o\-w 3 *j — to La! 

(John Barkham Reviews) (iji^cijj j»L^SjLi (j^>-» 4-l>«-a CJLaj 
U I c jij ->■" i .1 j j (_gjl_«JI ^^jLaJ! JLp- J-JJJ ' LoLa-i ^LiL^/ 
t_iLlSLJI IjUtj . .Sj—ti-VI 4-3e-fl-Laj| (_^>- (jJj^' <Lse.flJ.aJl (j^s *LaL«jj*l 

(i (j-*^ ' j" i i i j j j »i I <"m j 1 L4J fd^jj 
(The American Rationalist) 1C1 mjTLliulj (jlS^al ^iii ljJLSj 

" p se fl rt j 5-^5 mi J I ^ 

^^yjaJi) fT 1~ T1 «(j_4^II)) J 1 111 1 11 a JjI 1iL« (jiUj 

j_jjLj ( _ ;r j3 (^-jj-itl ui tl (j_o JJ-C j-j-^I <— ilajxi i_gj-J! J 1 111 1 11 U Jutjjji 

.IjlL jrp-" (j^ 1 ->^' Cr^ o'- tuJ l CJ"^° 
^_a!j-oJ1 4jLt-£st jil^^l aL^j ■■^^ (l^jj^SLII)) i nl i n a tJL^- 1 

(^yi (jj " • • 'LuJaU! Cj^iiil! CjI j i 1 nil (J^L>. CbO JL3 (^yll! <Ujjj^ iil"itl 
-SjIjVIjJ f. Lu^Mj jtuJjiIlJIjj 4j>ji! j»Jl2j sUj^^I 3j3LUs'^Lj- ( _ ;t j». i43Ljj"i 1 11 a 
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(Washington Post) klj-w^j j^' ^ Jl) u-^-b J^J 

(JJ 1 J 3 * 1j_)L£^ ^j-lJ-JI jjj jj A 1" 1 1 jLu^ji JlC^J (jl^-JI (( (J-1-a.Li-u.a 

1 ujLjJLq i *\ j La * | 3~&$ * * f*-6^ *— (j - * --^J"^ ^uJ-Slbj i^-^jvLcjl 
5 A" t, 1 d j *j jj A h 1 1 ^oljjJJ (^Jlj-uj jJL_u^3 £j^j>» 3jjL>. (J 1^3 l£UIx£j 

L>.L>u (JlLa-i-d ^j^SLl 1 » (J_<_aL_u_a t-j_Aj . . cL?t^_J1j Jtj ' ca a 1 1 j ^L^lA^Ll j-lLod 

5_j_<jJjlJ1 c__JiSLJ1 J£ (j-U L-^Ji L-*£j_a jj^M J-Aj ''MjJ 80 4ir . tU (j-U^Lo 

70 SjlI Lt-L-oa ji^Vl c_jLiSLll :4j^-iKjVI SUtULi jVl o ^1 

JLpJI 

(Miami Herald): t ^^aLuao 2 ^j — ua 

jLo. <U (_,-2jj V ^LlILij t 4jlr 1^3 (^ill 3Jk=ci!l ^ i_jbSLII ! jut (jiljj 
«(j_jSLI! » t_)L<^ : jj^Liji^ ( _ ;r a t_g j iSLuJ I Jj-II (Jjj mil - 

4^jjtX! i jj-tiA^Li jl£Lij fiUzL^LjLllj jj^La-^JLi p < n** i . . ^J_u3J>. * i^l < nLi 

.^Ijjtaljj <G^j j-jIj t-iLj^ j-Aj ' £ Ljj 
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Cj!jUs.^Li 2 La jjj a slx-ijJsJ! 3_Laj^M jo^jI^Lcj 

JU4I I1a ^ j^ii! JlfU! JaJj 'SjjjSJI 
uJi (<jV! i. <t 111 L^j-a jj^-j .sM-j-II Jjja (Jd! 

t »l g i nil (Anu) ^jT (jii. (jl jLtji 

t^ajVI si q i nil '"■ 3l> J 

ijL^jVI (_psjVI oJilj-a 

l 2L£aVl jL$iVl (.-.rtl^j 
""'I « 2 lu I ,<Lu£VI CiJiLa-J 
iS_la_UI . "il » ^ i" , 1 I O-ili-a 
i(jj<LaLJu ^1 £ ^^^ 1 <>.3jJlJI Cm A j 
:31jLa LjI ^Loi I j^j a a cJL^jlj 

Lll» Ld-Lkj-tk 



1 1 



(JrtJ-i^aj p-i 

cLijjJaJ! (_yic I^jJIkj pJ p^-iSLJj pJL«JI p^a ^1 (j^J a U^^Luil (jl^ 
JfLa 4^JT (j-a 3j_&L3J! (_£ jil! i_ilLU LS-utlaj LijjJa !j_l«-i^> Lite tfjJLisjj 
I i .1 nj (j£-J pJ (j! La^-a IjjJ j_JajJ! pJL«J! Ijut .,_pLaL<i/j Llji^jl 

j1j-*_oV1 J^»ctj 4_La_uj-a 4_uliiJ1 «L>.j jJI ^j-a cLat^tj ^jLu-oVI pJi «L>JL*_« C^jL^J 

l^jJI pJjJ! (jjtj pJUJ! pj*t 2JL*3 ^LSjjJa I 'iii £uSl J-2.3 (jVI Lol 

Jj 4J ^| , „ \VI p j 'a (jLSLaL jl SjL&jJJ 3_«Jaj>JLi <_ i i ,n^3 p i ,i"m V pJUJ! 
jjjjj-SLa * jLjSLJI 1 JLAj cIj^ uu 1 pJL*JL) fit_La_Uj-« jjJL>. 4jr A 4_uj_Al 

sUicjjLlII d j o it^flj i4jtj!j i_jLjSLI! I JLfli (jjt^LiJ! J i a all ( _ ;r 3 jjj^l i a fljj 
OJLA llj i"i pijtJ j»L«J! i^lj-JI ll>^ lilJi • LaLx-l 4^tx^3lj ^i^lt "J-^J 

aJgJI JjkLsoj LoL*1aI LdsjJtj pJ 3al-»,^tla ,2 -ijtx.TI Cjljia-V! 

Ji^>.j jj-^- p-*-"L^>* * it 3^>* ^-i ^ «L_jT ^ ' a J \ LaJ_t£,j . Luj-3j I d o j U 

(jlajjiiil (J^^ liJLLfc (j^J pJ 'J^l j»L«jjtV! (Js I i aj ^tjj_U 3Ll>JI 

U La>Li. i^JjjJI j-o-usVl o-'i <Jt!-*^ ^i>^' o' Lojii^j 

L>JL! 0^^"" t^aJI jj-* ^^"J-* 3-34^* cAL& 4jaJ l_5_)L_o 
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6..Q Yn o 



L^jLSla JL>J,I I jut iJ s ^tjj-LI oj^j o' li^'j' dti 1 -^' 

(jL£j .3 I ifrjUa C^jl£ ji>i' jJaLill (jLfl dilj (&£.jJa .^jVLi 

LaLalukl t_dl_L& (jl jj_a 4_u-£iit_iIxJ1 iJT Jj-^>. £ ^3 ! J^LLa i 1jj>.L_u cLisI 

,3 j il A t ) 3 j q U 11 i>iljj,l (j_a j_uSDLij .i_<^ljSJ! i_sLiij^Li lj j LjlLc 

4_LU3J^/I LUj^ f <— sLj'jl^' '-'•** I tlj QoSLIIj (_p3J^/!j 3l_L>J! jJj^jL^ 

3aJLi jLii-i jl ^Li*_aV! ! jla jl Ltiaji Ij^LLa ^joSLJL LlL^jIjijj 
. (jjj^allll L$j ljr lc\j i^^Lc'iM JjLxjj (j'V o-° 3-J Lis jil^V I 3 L < ujS\ liJJj j jr 

3j^j_a cjLLula J-lUoj ^ L$il ' La-ilaiej ) " (B.Gentry Lee ) ^ mJjj_L>. . i_j 
^jl—ifu-i La I'm mi s j* d * (ji 3Ij^?e_i jLuVI (j^- 1 ^Ji>^J 4_ul_UajiJ1 £_L£LiL9 

joijtJI J-S-l! I a 'jj-^ (jjjj^j ~r^jl (jjSLi (ji «mj-1» ^-j^La . d K ."ill 
j*. dil j cJj 3JLjJLaJI >^-<iV! (^aj 3i^uj 3Jaj_ia 32 jJaj (jojUJI 
3_c! jV! 3 i ,i i ,ij.a 4 Ac- c^j-Jul Ljl j j" < ..I q\£ I j -i a? (jSLIj jjjLiil.! ,j-o jjlc 
-rLlj! ^ lr Lt-a LUflj! i «IUtt 3jL^j .(j^ijLjoI u-uaJ ^ (Kcet) 5_-aL«J1 

L2.3I J g mi j (j-SUj ijj^Y 0 ! dj>.jyi lj (jj^d <Lal> (13) (j_o (^^-jj-aJj J i A i a a 
JJ S ^ 7*^ Cr'i £ ^ -9^ 0' (JjjAuJLI I JJt (j-a i_3 JL^JI (jl^ . I JL>- L«jj/!j LuLuujJ 

!aj se "1 1 ii aLJLtj --j ^jl-a! ui ^ ^ ^Ltlu tJL^- 5 tj'j t^j^l uiXi jj-a 
^j_>JLI Ljjj>-Qjj/lj jjjI u i ii II i_jLj£ ^1 I i n K~j . Lla ^Jj "i » 1 1 j t_j^l2J| ^j^lc 

Cj! jiin Cj^lii fiLi^ J-aJtJ! jCLa-i < 1 4jr ^ I * i M JL^_J * JLaJill 

ijr IL>. 4^_aLjj-jJ1 1 JJt j^JJt\ ui a _}JlC ^JLl ((^j^SLI!)) fj i ui i na jt *1 > 

<LHLj 5 (JjLuj La jl tjl i ii *] (j^jla ( _ ;r Ila (j-a j^l t—lLjSLII I JLA 3jLj^ 3x.Lj/ 
mj 1 c mi U j-SLjj! J_£j .4_j_uoj^1 3j-SL11 ^jLSLuu ^_a^?E_a jj-a Luj-aj 

) Sic I La-a J-lilj JLs- mj-IJ J-"^' J J S "< T" ^ L)' (J^^' O^'j-^^W o'- 4 - 1 ^' 

j_lILj d 1 i <-> 1 j joJLtJI cUt-LxLaj 4_SL»ILL1 cLj_aJ-Jtj1 ^Jjl I n tl ^ 0 C t ^jtj ij^jLuaJ! mj-^ 

(j aljJIj i-ajJI ^1 jJs! _aJlj • • (j-u Lilt (j-a I JL>. Sj-^j^ -ll J^. I cliVLtiilj CjLaLalLk! 
(jL^ La-^-aj . m^ mi i \ 1 l_t£.^4J ^Lat La-ljJ LujLtia^. ^Lal 3j**"^ rt 3"^ 

LcaJ I (j-a-^ Lijk (j-aj .^qJLjlIL i_La_uj-a I '«j j ■ aa rt (jLjs ^jl**t'»- i < u (_£J-1! (^Jj-LiJI 
jo_L«JL3 dJJj (j^. ^ .V»'aj . LijLSj i_k3ajj !j-a! nf L ^al«J! p J a I (jl 



I J 



(jj o J a | jj-* o! M p J J^>*-1 (jl jj^**'^ LJ ^Lifu JL9j i4_aLLa 

t_jL£Lll I jukj^jjj^JlII «QaSL!l» J i ..I i ..a ^La I jSLo>j . - I SjJI Sjjia ji£Vl 

. sLtlLaj cLfljIjJaj jainJI jLCai (J-2-i JLa-a ( _ ;r 3 J-aVLi 3jj>.lj 3jj_>>j (j^iila-i 
I 1 j * a jjLa i La ( _ ;r ULXJj i L»-a ^ ril'll J i ui i nXlj i_jLjSL1I ja-l^J Jl2J 
^ I r JljsJL«_j i_jLiSL!l I jut olj j i ..A"ll ( j_a JjjLuJLa .jji.VI ^Ir J-«jj<j 

i_4^£JI ,j_a J£LI <>SLIj .J ml imU ,_L>.f (j^o cjj i ^1 SLtjII jutLill 

La^ ijj>.V1 JJ j 1^ La JL>- ( a b se > J J ^-cj> 4_u^aJj-0_bJ1 Cj^ i nl i uX\j 

uJt <_jLjSL!LJ (JjjSDI LjIjJ.1 ijj^lj ->»-^' 0-^ 3-ill>Jll 4-ljJLu/! L$ia J£LI (jl 

3j_us oJLflij , .J , ^.tl jf d ^ j . 1 1 JaLaill ^1 Ijlj-a Ja-KJ (jf «(_£jL3JLl (jSLaj 4j! 
^-jJutaJI 1 -S^^^-i (jjtljJI oJsoJI (^yi VI Q a I" It j^l _ox!l ijUj joJ 

3_jj_>JI (jl La^ , -.I \lj la . ..i j| ml J-alj-JI Jj-r i n" Li^aJa_&jj 

Jjj^iS JL>.| L$ILaX.J . Cj Lc jj, I (_f J-a jLlo.1 JJJ L$J £-J-aIu (_yJ-!l 

( _ ;r lJI 4jjLjtlII j-J^ QJjj ajgll CjLoLs. ( _ ;r 3 ^LLa j_a> La^J j-jjSLi j-j^I it_iLjSLII 

cjIiSLII I jut (jLa diljJ 3_uLi 30j 3-2_lS.> 58 j^L^u^ Cyj-! ^^^y 

.4-ujjj lil'tl Cj^ i ui i ii U a_L«-iaj LajJ j-j^I sLa.j JU I'r-iljll (j-a JjJjlII (jj^jjuj 
U tiS, » II j 1 w 'J * ^"'^ J '"I "' U jJL»j ^«Jj i." i mi^jj i <i I j-a liJLLfli 

^jJI (^j-laSLJI ^ *J ^" 1 1 ^jjal ^pajJtJI (jLS (JLltl (J-U ( II (jy^J » Lciajl ^JT- 

L^_La $.j^>> JlaJLJ » ll i i n^/ l_Lfl> j-^Iiaj V ' w *J^3 ^^"'^ (J i nl i n tl «LLa_Uaj 

The) «(jJLC (u 1 -^ J^** - ) lAjLu)) (^L^ ( _ ;r 3 j<ua-ajJI I JLfli ^a-Uj Ct t~n°iVl (j-i-il 

jijljia-c. Oj-ijij SLljv l_La> (jiaLi! V LiLa J_>LZJ.I (j-aj (Dragons Of Eden 

Broca's) «L^j_j_i ^LaJ» i_xjLl^ 4_Lc J-aL£ J . ^'a JL>.jj 4jV Jj.^A'.tlj 
jj_a ^Jj a « a j jJLj jJaLlj w 'jjj Ah II J , ,,| , ,,1,1 cLal>. (jSLJj . (Brain 
^pJI 3jlU,| . 1 jji ^Ij tcjL^SLII ^ L^I JjLiI.1 J-i^a-HI 4^jJI 

,jj>.VI ^1 £^>.jJLl LajtJl^.f ^ *jj.l LsiJjcj 
CjVL>JI (jjs JJlC 3 Jl>.IjJI 3j£LflJI Cjjj^ JLa^ ^ajJs^II (_L^- 1 (j-aj 
.(_Jj^>.Vl CjIjJiI ( _ ;r 3 jj^I LiLajiILaj ^jVl SjJLl ( _ ;r 3 !^Ljia LaiLjl I j i a iSjji 
J L^ajl (^yi 4jjoSJI CjLcjjIsjILi i—ojjjijJI JLill Jj j i » (^i^- CjJLs. 
CjVo^eJLlI ^ ui a ^ * a ( _ ;r 3 jl i Jijlj L«_l3 (J-U^axll J L^aUajj Jl^I (jj-^'j ijj^' 
CjVLs. (jy-Sj .(^LjJI J i -■« All SjjjjJI (_psLaj>.VIj CjLajj_iVlj 4jjLo~VI 
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^1 ij-j^I (j-K-cIb (^jjs-I LiLo-ij i LjLo. I jjLc J'C '3j k»"tl OJ-^ ^~ uiSlXa 
LaJ-Lc . 4_L(2j_ali1 1 J 4_j_ujJ1j 4_u_ul_u_aJ1j 4_lcLiIL>.V1 LiLUaJill {jja JJLc 

j-JLjJ! ( _ ;r ll_«J! n"i itVI n If J i ill i ii I cLujjj-Alj '"'I al> jj Laj L£ 

^J-*2J l_£ LoJ-Lc ijjlill! Jjj i ii (jj^jlS iSjJL ^ uidJ j^pajJs JL9 ijr Jj->J1 uLal ui iTLi 

Mohave Desert i_sL&jjs *!jjcj^s jjjJ.1 i_al m."^! joI-lS jjj * alb 

LlSJ-lS j l a 1 J J i'C t ii^M cLyJLa (^^J .l_<JjJ3 J^J- 3 ' ■"' a MJ^-y 
La! . 4jj-t-aX1 4joj>JI SjJlII CjIjJjLLs L#j ^ jjjj ijr jjj Ji3 ' a ' ^ a CjLatlLaJ ( _p3jjLu 

( _ ;r Jj>.J (j^La^/l (j_a j jj LaJjJlj (jjV! i._iTi ii jJl3 (jLjjjJLl (jjia^sLj 

Ls_£ L$_i ' aa j * (jL^ Laj jjLill ' alj> CjIjjLlo l u-uiJ 3j*_l>.^1 4_la^tU1 

j! (jisjV! Cj-so CjLjLijJIj 4jjl3 jJLl jJal jjs ol « i"i 4-uLSul (j-o ^-Uslj 

(jJLlI 3 j< 1 1 „>UI Sj^-vVl ^jlM Li^Lajl i ,ij<!j 'm . J>bJ! ^ 

Cj^LlLiLa j^JL>.l tfLiUjl (jy-ijj (3d>^ JJJ ' eagJl ^Jsl pjk ***' 1 L&LLa JLa-" t nl 
J^u VI 

JL>.j (jl^j .i>j>LJ (j-oj-ill (j-oSU jjJl^j JSLij V Lui jljUII Lu^i (jl 
jj ' a rt Qj-^^j- 1 L^L^j I * ' j^ j uu g ^jLjjjJI ^j-a jj-dVI 5^3-1 

J JJ 1 a *' O-^ £ ^!-'J^' i~il- 1 . ..V| o^o-jjJI (jJj joJj . I j-j-A j L«-y I I ' ilj'^ 
JaJLui^q ^ C , ,. «*j C tj ^ , t j-Gj|"l , n iJ? _i_u^jJI ^1 Lga.aH ^i^. ^jlj ^^rP* 
I o\r iSjiiJI dJJu (Jjj-'i t .1 OuL£ (j^ ? uixU CjLi^LtA (j^/ Lc.jJL^ 
I 'JJJ ' a « JLai dJJj (<ii.j (.^^J O^J VI lilli Lul 

j«JL«JI ,j_a (jLSLa ^ ^gj 's i mi l .Sjjj-jJI (jl tfLjjj jij LjO-jJj 
L«_ljI l_Lol_al lj^>-L>. tj^l *C i"i_i LiL£ >_lj» i"ill (jJaj" i ii U i_3jjJlj 

Lu^La liilj jjL^ I nK JjsLujJI lJ \c ljr ajc- 3-lj^tlII dljj^. JL3J . I * j 

. M bSJI jl J ii il m U ^ s lj^, ^U^j-VI JSLJll 

4_ul_^ ^ {£\ udl_LA «■**' i njtj 1 Jut ^ ^**' *" V 5j i n a <Lil ^JjlII tJ^fj 
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u J i " j j (2>jj-I! (jjjLJ! <j-Lj^U. »l aUlt ^ 1 1 .1 ilL *!jj-u LcLLo! ji^l jaJLuJla 
jLa ! jiSLaj . 4jLaLiij^!j j&L>J! (jplj-La-i <j-<ijlijt_a »l air I _oj ^SLj (jjj i^jj-ajtj 

Cjj^Ja (jl J-La «(jjSL!l » i_lL£ ( _ ;r 3 (j-ajJI ^ jL23 La_a (J-lLoJI VI JL>- _oj V 

(J^>-j c_i£^SL) LlZlII « ^ajsa» « I -j-o*L)1 (jlH-iSi ua.aH (jLL^j-LLb 

. t-j-wt I » jl| CjLaLsJ! a I la j (j£.J i4_t£. SJLtjJ.! al j uiVI (j_a j_uSLJI uu^lj 
(jaSLj La <4jj1iI 4j i ka_pJl I o' O^' c *-'^- *— ^J"*^ lS 1 - 1 -^ O^tH J-* ^Lajjt^U 

(j_a ila-i-Se rt 4-3e-La-m ^-LaJLi La_ijj tSj 2 * a 3 jj i a c CjL1jj-j>. (j_a «LaJj-a 
4_La-j_>JU a\ La --II alj. 4_i^!j_a Cjjj>.j ..SJjLjJ! CjU^jj£jj 

£-a^tjJI 4l>.j_a CjLaL>JI ijJLA Jl^J (a J uilll cCuJLs-) <Ulall j» ^a-JLi 

•"ajLiJI j»a^j (jru i_£ljSLJ! (j_a 1j^>> J Jj^ _}JlC 

CjI _0J=-aJI Ojj-jSLI! CjL£j_a jjjjILa j_lC J'n i"m I uuJ SLpJI (jl J^>-J JLa3 
JjVj C^JL*30j .3 u^jVl Luj£ la-ia: a ^ IjLs- 3<mjJ,l 3j!j^>JI iTili 
tji-l J (_yJJ -^'-^J L^LjJ^" ^JJ j ^jLjjj-l! (jl ^^^^ 

4_Lj»Jt cIjLljLSLI! ^I^j! (j-a j^uS-I! j^JJ i^JiJj U-a tf nn u&\ allal!! 

CjIj^>J,I (jlj Jj^sLil! a LiajJI Sj_u^ (jJa l_La (jl I a .^."Cl till j£j (_p3jVI (^i^. 

Sjjjl>- cjLjoSL^ (jl 1 1 eaj] cjIj_>JLI ojla (^yJJ LJLc. i ilj I 

.(^L^-Lll I J ' a n (^jJI «Lcj-*_uJ ^£Ja3 (ja£J1 (j-a 3_al_Aj 

3_ijjjijVlj 3_jJiLjLjJI a I La-ail oLijjj oLal iSu^VI t?^ i i n a % aii n la 

(2*) 

j I taj i_3ojj/J . 1986 ^Lc (^ (^Lk L_i-iJLaj . w 2j D i_3ajj/ 4_lLl3ojjJ!j 
(^j-i-aVl 0 SI JaAll i njlll (dili Jrtttl I juk 4jL^j J^S aLiaiJ! 

(_psj^/l (Jj^>- JJJtJ J_n3j_a j-J-^i JlJ»J 4jI I air (t_>!jJLU jl t_j^2il jLtalXI) 
j-Jj-U (_jJI 4— lSI i a '■» CjLljlj (JLjjijV SjsLk (_j^5^3 i u dllj£j (jVI (_^o- 

I aj i ii uillj (jlj Sj^ajj-jll CjLSLjaSLIIj (_Jjj>.VI CjLijjJilj 

^o-lLlIL^ 4_j^j-j_a^1 g ^ ' a all 4_»^j-a (jt *(J^>«j (J^>* iS^^ tj^P J 

QLt^ i.-.Ii^j) 1988 ^Li ^ Lg>iAJll i_£a£ (jJI J i ^i" 1 1, (jlJI (Galileo) 
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6..Q Yn o 



l_uL>JI dJLuk • 3-^-*-*^' i— <^jSJI (Ji. JlJ jl i i ii a Jjl ■ t— I 2 ■ ill 

^ o' j j uJ 41jOj>J! iiUtj^La i2Lm1*JI cijlal uu£VI Sjj . LUajl p 1 la 1 1 

i, i i i n a ijj-^ ^ ^"j ' (_3^_*_o ■ C J ^L^t_*_o jj_a 5_)J)^_lJ1 * J J->^ tj-* ^-i- 1 

J Ir-ll (j^JI ^^'-i^i-'^-^ ' I "J 1 CJ . SjL>.!j dJLlflJ (_pSJJlIj (jJ (j^l JlII 

O^jJI (J-«-*J L#-&-Jj 'OJ^J' Vt^"^' 1 fl-ui^J jljJaLl LJ n i aJ Luj^ej 

*'t j c^i O" 3 ^ uJI £ ^j' Ai' cr- 1 ^ J"°' (j -0 (1>^ ^ "<3 a J 

4_o*jL>J1 Ju&l uiXl pjk- Sj p_uj_t-£3j ^3 L-ul i n~w IjJ.} L^^O fcj-^^ Cx$^" 

I. 8- , j 1 1 .i jJ^c. jJLijjj jJLiij i_iJjj|j (jj i njll (ui^' J i ill i nl, 

g| i ii i iij-a Sjljlj i^Ji—i—l (jj|j_i_aL^J (jl_aj_£i (jLj^J (Jjr'J o"'" 1 ■l>?-4 : ?* 

^-IjlalJ^^ Jjt (jl^^jJ! >3jjjJi! dLji: jiLL-oJL ^^k! U$ ■ (KCET) 

i ill i n a 1 ^***' "J J.'J* 'i OJ^-J 1 <-a^ ^LJjJ ((jj-Jl tjJLij)) LuJI dim j> JLA 

dll i n t n^-a^g 

j>j i ' a jj^- 4_uL^_J1 4-Jjij i .iU ^Jl>J (J_c_>»j1 4jr tSLJj ,<-_)LiSLI1 1 Jul. £yA 

Jl^CjLjji (jl 3jj->J,! I i ii (jjijLt ( _ ;r 3 (j^JLaLnJ! I i aj! j*^ uilj 

jj^j j^lajljilll L^i£ j-^Ja (jr^JI CjL^j^I lLIJj p-Aj j i aj p^jUf (^i^- 

j*C i"iILi (jJJ-a 4 _ =r JLi 1 pj ujLjSLIIj J£) ajll I J i nl i nU J-aJtl! jL><-'l ^rl^'' 
t—lljSLII IjL^J Cjljij i ii 1,1 I j » j U SjLiiL! i na (j^jl ^j-ul/ J 
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1 j_o ■ La 2 a 3Jlj>.!j ^jJt dJJjj * \j j » 1 1 L^jljL^a dlJj ( _ ;r a 3_a Jii>-"i i n a i L^K 

(j-L b e-La ( _ ;r ll! (Jjj^ 4jl>sL>. 3j! 1 _gj'C i"i ijl ^jt^i" i nl V LajJJ 

I J j a (^^LLsj ( _ ;r J^1_aj_Jj J-ajtl! IjUfc 4i>.^ii <Lj.mll ' Li a )J £jQ '< < u ajL>.[ 

^Jaj JPL oiliLzil! ^ajJ! jjlitjs» ^Jaj 4_£j_LaVl - I .^Atl iUL£j ^ ^j^LajJj 

. «j-o*Li! aa» cjLi^j-a c3d>^ 

(_£j_&0^. J'C r~i 1 I 1 J I ul JlSJ w 'J flJuJl J I ill I ii U 4jLj£ J^.L-u (jjjJLI! 

liuljus-SU 2_aL»JI 3jj < A tl 41lJLi L^LLujtj 3 mjSjJI jL£aVl ^ jjijlaj 

. t _jjJL_ u V! (_5-aj 

^jVl ^jLa-tl) 4_uLLa 3«ljJs 4j LaLa Li j_uSL!l (jl_LLaVLl j » i"i? (^jjj 

j LaiJI SjLcl jjLifoj sIcjljjij S«l_b cjL>.!jHa! (jjs isLajJa Laj ii_iLjSLI! I jut (j^s 

ijr ijjj-iJlll! ga III Jj_iajLj ijr a 4j La^j_ut Laj . I ^jc-iSjjj Cjlji^ i nil jj-a JuJjlII ijr a 

L^jjl».j ^pJI 1uui\ (Jj«Jj .t_jbSL!l I jut (^ic- JLS_<i/Li 4jI -i >*aj tiJjj ^jJI 
(j^s L^lLc cJj cH^' 3 i "j\>ll cjLaLSU! (_£J^I SjujjlII LuLiaLLa 

1980 (jjU) jLI 
1984 CfcJfcj) j>*jj 
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(jj£D! LcJ J-aLj lLs uijI (jlj . JL>.jj i u 
.".A-*. )j t^jJLill Ji^ajlI! ijr 5 t <"i3. j^aHa Lj^LloA 
j_^jG ( _ ;r ^ Li^ jlj jJL (jjjLvio-l j Laj i uJj ' " I ij i a 1 1 
^j^tl^ . La ^LcjjI ' taj S-mJI j\ iSj-Lt-JI »1 J mi^M 
,jlj-*_u^M jclax, 1 {j*a * sj^-d-i Lul ^ It t 

Jij_Li.j r I Lta-flJl ^1 1 jj-tj La (jLCa w A a .^jLtl! 

«La^o jJLu 4_uLtoJ^I CjLsLjjj&V! jjLs ^jSLJ! 

w " '$ (_gj ui j tl I 1 1 11 i a- (jLa llL!!j d 1 11 'Li 
SjojJi! Sj_o-^/l 3jHiI! • ^Lt-Zuj w tj 1 a^j 
l _ r l\ (J-lq-j (jl I ; » U", , „l ^ ; 1 ,1 tl i_aVT Sjlc 

LuISLoj 4jl3jILo j-^J <LL*jLa CjLal ui3Sl 

sLa_^_jJI L*j_jJ_2j (.''it n CjLal uuSl i=Ll3 
O-S-Lj. 4_j^ uuJI CjLuLCJ! (jl Lj^jG (jtQS 

I ', I . ^" , ,, * j,] (jjoi Lu^ajt^ti ULs I 1 c j .SLpJ! 

. »l n i nil ^£1 jLxc. 3j j£ 
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llLSJ! Lai .^ISLa ^1 

Lja£. Ja ila-pj I j i LI JL>- JJ-JJ *LU (j^LIj • AJ-2JI £-<-"J *LU ilAjuaJ jl 
^jJI J$ 1 " mi t (j— t_)j ^jlSHI 1 JLA ^j_a LcL>. Lai t_djj_) LuLj£ ^j_a «j^>* 4_a3j 

3 J '^jVl L-H>^ <j-3 S^iLc a Jticj i n" j^ill j^a jiiSLI! J J^-IK 4j.>L*JI 4-3 1 ui U 
SjLjs-Ij £ Ll-iLj (j a a . «j_UaJI i ii J 5-3 1 i ui 1 (jjiji LuLs. dUj (j-a Lua^£.j 

(J^>. JLi ^i i Luj-Sj jILa^lj^ t_£iJt 300 jl /Lya ( csJ t 1 86^ j uzl] ^1 * mi ^la 5 * 

n o uiJI (^-i i n U ^la 5 1 '<>>-^l ' a ' a *j Cj!j-jO ^-j i n 4_lUdj^1 Sj^LII 

(_,-3j i4_uajJa (3jLs.5 3-S.Lcujs Lt£. J-k-jj <j-u-a-t 

J tj j-j J-*-*-) "^^^iP S^jjuC, j^e-i JjiaJI £-laJL i3jj>-lj «Luj/ 

V ^j^-Aj i4_j_j^_U3 4 i t n 4j3 _CJU i3jL>.!j 4_u_o ^5 pj-L^aJI ^ j * la 3 * ^^^-11 jJ^IaJI 

. 3j_uSL!l cjLal i nil (_jjj>.VLi jl cjLal i nil (Jj i(j-a3-n "j^" 
( _ ;r j>. jj-o-cJ! (jLSH! Lai 4 ot^t a ( _ ;r s ^jLa Q^SLII (j^/ Lj^-jij^-i (jj^i o' ^J^*- 3 

. 4-*jIjj lj^>- Sj jLj 4j O-ijjjs La !i! di!j^>J,!j ^^c_Jlj jSLI! jJljj 1 LaLoJ 
JLjso (ji JLi^l (j^ Cr-b^-" * 11 '•^ L * Cr^ LaXb Lii>.j| La lilj 

Q^_LLjj_j jLJLa Jljs-Ij (j_a (_Lal tjj *C J 1 11 La i_j£j£ Vl>^ j' ' ' llf "^ 

(I) . , - 
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bjCtall nJa\$ju 



V ^jVl tfjbt j-Qjtjj ( I j ii i r-i 33 (j^J I (ft^jJI 33 1 OX ] 

4jL3J_La L«-a tiJj^tlu i4j(jjj*-o Ji-iaLi^. L^-d^-l J*C i"i_i La_Lu VjjjLA jl 

liLSjju ^| , „"1 j-j^I (jjSLII LLaLol (jjjj j_uSL!l ^jSLII U.tl j ,r 4-jL#j 

a.^.Utl uulaxj SluLj-jJI! jL«»V!j 1 >=*J! L-alju^tfT 5uj! jJ! *LuiV! 
< 22 I0 = "I OX" 10 Lu>S3 jlu a^lIJ! (>a jjlc cu! J£ ^ IjSLkj 

liUj ^OJ *s 1 11 a (j 11 g i"ill J-Aj I <j I a Jls-Ij (<s^*-iJ (jj^i (JL*^>-I 

L_L3j-j?E_a 1 g-ilj ijr jJ 1 Cj Ij^><-1 1 C LC- j-<j^e-« J I J j^*^ ijr^ J^-J (j 1 'j-^-^ 

i>jufc jj- 0 lAA^' ^-^j' ^ (The Milky Way) 2bLiJl t_jjJLi 4_3j^-*_U 

(jjLjtXlj jj se-LeaJ I jj-* I J^>- 3j-jJLuaJ1 ^ * 2 i H dJJj j_A LjjSLt-u.a 4j j£" jjjJ^Lla 

SjjLLa O^L>. J 'v i" i ; j^Iij ^pJ! 

i. ill tfjLA (^Ic 
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Ij-jl—LLo I Jij 2 * f ^J-S^-Ju-J (^j-Aj cLu-JI clLal£^ 3j^?E_a Jjjj uaC J^fc-i (j-* <— ^-JtlljJ 

Cj1j_>J11 (jLti L^-jLti ' dJUu i^y-Aj (Andromeda) 1 ju_aj)jj_jV1 4_c j_<s_?c_a 

^njj-Lt-i^? ^II^c-jLjiikl J/GjL?e_a SjLlC Lj_A ^Ij-jjlus jjLjuLj «3 I -a» Sjl^e-oJJj 
(^jJI 4jy jLjj-jjiJ1 (jjjLSJI l. <-ca3> <-£-J-J^J i«Lu jl_>Jl fills L_u^j L^j (jL^jJjj i Lu-utJ 

L^-J 1 !i 4_*_J_lLiJ 1 1 * ^Lj-l^- (J-uJL>. t ^ jJ 1 ijr J_U^SLl 1 jj-^ tjT^ J ^ ' " 

' La *3 4_uj_ua d ) 1 .1 ijr J jji-a 4i3l 1 .1 a i^yi^- (J^l Lbcj-Lta I Jt^j (Jj^^ «-L^e-)5 ^ (jr ^ 

^j_3e_i . 4-L.u jLlLo jj£^ 3 Jl>. ij 3j_a <J J_*_c_ij ft^" 4_uj^JL>Ji L^£,jj| jjJ^ 
<UL>. ijJ _5 I * m-djj LJj-Lo jj-a 4_uj_l1d 4_u_u (_£lII 40 i n a ^^r^ (jVI 

ijr II (^t lJ3jj>Jt 3 J_l*_lI! ij^>-\ j L^aJl ijr II LjjL_u_<s (jl C- c^t-t3 4_Jjuoj^1 Lt3j^ 

j_A Lo L^Juaj ^-utJ (jj-^J Lj (jy^JI ^jj?e_LJ1 (j-a (JjL^JI J ul>JI dUj 

J 1 (J_u_C_lL VI 5^ C p. 1 ^IL>. 1 t-N**i , ,. ^ ^_i_t£' cLtSLI (J LceaJ 1 file 1 (3^J 

j t J_j_3 1_ljlJ Li p. L^-H-i |j ^ j^?e_L1 1 '"'^ j-j-^u *LaJjJL 1 4_c j_<j^>il I j t 

j j-SLjj -j-u-c-lL (j ^_lLo L^_Lo (J£^ ^9 JL>. jj ij7 lJ 1 tfLgic-tiaJ 1 3_jj)j£L1 1 Cj Lc j_cj>JL 1 
<L>-j jJ j-j>.V1 jj-* L<J-AJL>-I ^"Vd^ ' " ^ ^ J * ^ J-^ 1 *' (jj-^ (jLcj*_(J1 
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^j$5JI boAoll n^blgjii 



(2) 

La^_>u jj| l_<^ l_^j^IL>o ^^yllJI 3j->JL1 (J£^ S^Ltlal (J_}L*3 S^Ltlal Cjl!i 
j-Ll^ ^ * Lea ) <LB L_u_a jj-a sj^>- ^Luj-a ^_uC J £ 1 _} j-«-oJ 1 < J j 5jJ 1 i^$^>- 1 

JL>- T *J i J-^ILcu-O (JSLlUlJ LtfSJ ijr ll 1 ^ Jpti! 1 | J-^* I 1 Ltf3 " \ siJ Lj-^J * ^ 

JU ^ jj?e_cJ1 lLUj^j . d ^ Us" * a 3j-u^j ^" fleJJ j-^iiaj O I < <a flj J -- ^ ' ' 

^ i 4.l£LtTu £ j-Jgj a j_4^t_a (jSLliJj «Lc,j-*_uj jjJU jj>.V1 2a * i ! 1 j i^UtjIj dJsLjLi 
L_Ac j^Ju-lj ^ j-^e_cJ 1 c-xlc I j . (j-i ■ Us * 1 1 LseJa-uija a i 1 se Usl A a 

j ll L*a a ' LJ>5^ L}-Lu «.1j-$_>J1 CL<j=*o 4_uj-a d)L>.j_a ( j£LtTuJ «L_u_uj 

f>*-£-I1 .4_lCL_uMJ1 CjLx^JLI jl (X-Rays) 4 j L; uJl 4jl^}U 2LafLLo 

^j^?c_LJ1j j-_<j_»J1 d Us , ,.j" 5 } JuJ_aj g Ij A , ^ t 1 ^jJ?e_(J1j Sj^" ^^jj-^ 

yjljU *1jiJ_i_uJl J] r 1 leSj t!l S^JJLLgaJ I ^JtiJIj CJJ_1,1 i _ ? _lljLJJ 3j-<J_»-0 *i1j-<J_>Jl 

.j-o*Vl (JjojJI i^y-A jl_UaIo*Vl 
p->*J jLiia 400 ijj-Lc « i 1 tl s_)jJU)) 4^jijjlJs1 Luj^?e_a (^jIL>oj 

, r> La < ) 

L_4_ijj , 1 ^jj Us " Lo «|_L^j-a 3j_<jj?eIlL1 4_lo£jSLJ1 < " 1 1 ka * 1 J j i3Lj_>J1 

i 4_U_U_^_tIaJ 1 1 *" Us * A 4-1-UlJ 4_J_l£^£^ CjLfl J Us ' A ^JJ?E_Ll1 (J- 0 J-;J^Ji sill^-l 

.^j_ljlJlj SLLaJLoj ^IdLljJI L^jj-ui-J ^.L^jjj 3jL>.j pJlj^. j^jJsl ijr II 

^ Us , ,. tl ^l_Li Cj^LcIj «L_*_^Ii SL_lj>. Cjjj_Laj JL^ tj' (l)^- 4 - 1 L^-^aju cr^J 

Sj^—i-uajLlI p^_u^Ss3j i^jU_jSLI1 p^_i_j£jj Loj Sp^iSLiij Loj SLl^. ^jj a 1" ^ ^ 
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4_u^jJa <Lu_u Jl*_u 1 4-lq.L>J1 LllSj Jo. ^Jl LlL^aj 
j_j_L>J1 ^j-a fiLfl_Jj_a 5 ^ ^ 4_jj?cJj (j-* (J-^H^ uo3» Ifinoni ■ La j scJ 

L_3j^t_tli^ ^j-tJl ^J^l 5_LlUs 4_j jjL>. jl_j-*j 

,. ^ ,".tl j^" I" t SB ' lij £*_13* ' ^ I '■ 0 uJl AUa III (J rt w L>.| J II p I tijal] ^ipej 4_3J2,J»a 

. £jlj * tJJLa j LflJLq (JSLJuILlJ l_A Ji_lL>. j^t- i**< 

£_JLj 5j j j^ ^aJI ^ J ' " 4 uA\ I '**' la ' a ( i^l jj-* * 'J**'^ > (j— ^ 

JL>.Gj 4jjj! J 4_uli ililjl i ii a ^LjjI 4_ujL>JI L&j-jjoj q a o i"itl (j,^ 

3Jl_j_*_j_J1 tj i"iTLi g I ' a rt 'OJU^ -1 "^ tJl rP fc ^^ 3^-**-*^^ a J^^ 4_J^>. JJ^J 

^JI^jlJI dJUj 4jt 1j .4_4-jLs ^!j^j_o g-La-m 4jr 3 d la 3 * (JlLa jJLu (__AJ1 

(j-o jJ! iSj-ojcILa jl taab 4laLx-a L$l^ oJUfcj i L$j" "* ^ 3 ^ J ' " " '"'^ 

Sjj-^^'l t_£!jSL!! ^ti LgJ^ SjjIjJI jllL*J! JLl»-j 3_j3LiJ1 t_^lj£J! ajjt 
cjLcLajjl 3ji^>.jII jj^ljjJ! (_g j j^jjJ,Li i_3^jjJ,I j_«j>.^! i_£jSLII Jliill 

tf*L>-jl w ta «" (_yJ.II 4_lLojJ! i ^.^Ij.tlj cLc JLcalXI Sj_uSLI! (jLjJi^Jlj cLajtLJu 
t_^lj^LII jJjG .SLpJ! Qua 3Uj,„jtl JLCi/Vl (jiutJ <U3 (jL^ IjlJjJ l^K 
(j^jljJ-i^J! i^jLc (j^s ("h^ 5 ^ cr*J f 1 -^ M Cr* O " " '" ' ^ 

d j i ii o i"i II 4_ajJa_m j_«JlJ SjjIjjs. Cj^LcLoj (j^>.ljJI ^^jJLjJIj 

. g j * a H ) 

3jj^l u>^' lS- 3 lA^'j JjI'MI LULc ^1 LJI 4jL^j ji^jlj lj_o.ij 

U-L<3-£} ^ 1 ""^ lS- 3 c -1 ^ J "*" " ^"'l ' a 'I j _j a^ V I j^a (Ji-ljCLlI 

I ni i 4j&Ia-ui (^-JLcj LuLiI O-uj l-^J- 1 c^J^^ S^3^ I o c j i LjjJaj 

(jjiJI i— al uio£l ( __ r i LlkJj Lji_<iul joJL»JI I jla (j^j O-^^J (_gj ulA I I i i n i-v 

.CjIjI o __^t OJ-^J f*JVI (j-o '"i i LjjJ^ ^Lcaj Ltiajt 
^LajJJI tUjljVI »l a < ,i .J jlaij (_£,!!! (jLSUI lii! j (_p=jVl t-^j^^ (oSLi >L*I 
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h i->n)l .(jblgji 



(^jJ! ^JLlI! LdJj iSu^LJ! ^jijilj SjjLJ! cjLiLAJIj JjL-aJ! *LU .-.IU_.-,^ 

Lu^L>.j . j_U3L>JI dis _aJ! ( _ ;r 3 I i aj] sLc jj (j-a JLJjji 4jSLIj J-^J 

^jd! Jl^jJ! fJL*J! JaVl ^ tP* J'J« ^6- a > ! b *LU^I 

(jl JLi £ Lp- 3j>La ^1 «Lj£ oJj-so <U5I LaAll 3j>LU (jl d_t£. <_Sjju 

L$-t£. 1 * uuxdj (j£L! . frl L^aAJI 3jJuLj_a 4ju l_a_a ^sJI ^a£. (j_a J-^-^^ lLILLA cj^- 1 
4jL_ujj 1 i t ,i i-w (J^-J ^ jl! <3jjt_a (j_a (^^J-*- 1 tj^-^* (J-*J (l)^ 0 '^- Lj 

j < 11 jLjUaL) ^jLaJu Lul . ' ' " ^ d)^- 1 ^-* (J^>* (j^ j-i^ ^* 
^Jl ,ill sua LalSLj {ysj £>LU}U (><_oJ.!j dL^j^l ^Lill (>u 

jl I j ~ I a»j ^L*3 CjIJo (jisjVl ( _ ;r cjLj LtLc La SjJuiJj LJLs. (j^ ' "~J f^J^?-^' 

. ^jLt-aVl I J i ulj JaJLuija (^1 (JjaJaJI I *j ^ 
(jja^-uSLlI (jLtfu 4jLti JL9 « lj ji LtLc (_^aj^M (jo^ t_^l mm^I (jl 

i_dJj 3 <i ir^Lc fjlae. \ o^LlU (Jj^ oJLUI (jj-2JI (jpLiJI o^*. 1 

(j n i j" I ii^gjlj-jl d a < ill (J^"J (^Lc LlA ' ^JJ L^aXI 4jj J_tSLi_u^1 4jjJU ijr A (jy^-H 

(j_o (j-iLiiJI <_3j^r>J! (j-Aj « 4-jj i^iL«-a oLcs ji^j (Eratosthenes) 

« Lill » jjj^l tjL^ j .I m" < .I jjIjj! (jl La-Uslj jJjj (j^-Ij i"i (J^ j«JL«JI 
Li£ljJL>.j L>.jJjsj Ij'Clq (_L^-jJ! I jut (jL^ jula Laj^cj . Luj_Sj zij-Zi ljr £ 
L-i'sW (jjjLi^. oo-j!jjj cjLlUsLjj j«JLc.j Lo-j_«jla IjuiLij Ij^Lij Laj i nlj'^j 

,j£. uJJj^II 3jJ M^Cr 3 <*^J*I lj^ "-^rP- 'liLh^-" 4jjjLiSLj/V! 

^ alaJLa (j-a sLLaLal 4jJ)JJL>. V^Ua w al3 V 4jJ)j-oj<J! (jLtx^all (jl 

2 1 j» oj (jjs Sjj^t^ill oJaj (Jt!-^' j-^J l)^-"" Jj' <j-° ^J-"" J-" 1 ' S- 1 

Cr 3 f-id J>^' ^ , ji » T 1 (j n a i" i l l t-J^Lfljl ^jj (^ujj) (j!jjj^>- 

j i a 2j JUjiJil 5Jl»cI (J^l-Ia (jLa jL^-lI! ' (jjs oj^aJ! ujjJlSj jlj j»L«JI 

(_^j-j (jl JLijLuC (j_SLa_ij jL^_lJI i U . ^T. * LuL^j w flj sej ^3 i I ui^ 1*m mi 

(j ii a i" i t t (j^a jji j i^ij j d rijnf jJu Jijj/ 1 (^ JiaJj. jj, I «. U I (^ (_>uJS-t 
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L«_3 t 5Jj g 1,1; 3 k a>^m o j_4 J_aL*Ij (jl (j^i-V i^i <j^-*f 

<U i ii I ILi (j ii g i"itl jW^' Cr^ ^jLij/LCjuVIj (J^UiJIj (jl .' i^aall 4_uutl 

aj 5 i 4_L*^>. n i mi jjlj^il j_t£, jj-AjJI jj ' (jLs Ij^SLaj .^JLjlI! Cjju-l& 

V}LLi (j-S-Lj V 4-jJ>j_«j(JI (jLijiaill CLu[£ I il La LjlaX. U^Mj jj| j 3jj^eIj 

21 ajj jj^o 12 i nil) I -i ' iLaj jjjLlIlj oja^JI ^ 5jj j X . ..Vl LUajl 

42kitl dU3 ^ j^aVl <Uk: j-A U La>U. V>Ui L^ii i h u2&\ j . (<jl jjj^- 

• (jl?-*-"' ilH 1 

Sjjjl^L^V! (j! Uic (j! jjj/! ^ L^jl j 3Ja^ti!l ^ di) j J<iij (jl ■ 

£_a fit_a_i jjjjt j ■ * n 4_Lajjj>. jLiH£,V! ijr 5 JL>. LLlj . (jt ^_i_ui (j-* 3 (Jl a Mitt ijr II ^Jlj 
jj>.V!j 4jj J i'C i n^l jjjJLa L«-&Jl>.| i JLsJj (J^i^J <J1'* ^ ' -J ' a 
J j ' I . cG_J1 ^LLb (jr^J V cLt_L*_a cLta_>J ^£ La^_La (jl ^ypj-Lajlj (jl ^j_ul 

(j n <i ni\\ (j^ 'C" i 4-3tIa-uija duL^ ^oJj 3j-ALtiiJ1 eJJb r^Aj (jl LaLx-i 

j_a^/Ls (jujl i n"i a ^ ;j ■ ^ It ( _ ;r Ui VjJa q\£ \ jlj . LaLaJ (jjjjjt jjJ-lc 
4_jjtj»JLi ^ n tj i"i tt d « Mii (_£j^t- Ti i n tiltjO* <Lseiia-uijq (__>^>jt (jj-^ Ltiajt 
(JIa 43t j C^jJt ( _ ;r 3 JL>- jj (jl (j^-4J ' fij^ (1>^J . ^ i<i <itl (j-a I ^ i u-fl t 

i ii ojSLj (jl jjk (j ii ij" t nj3lj-jl (_glj <_ 1 1 ii-v (jSLa-ll JljO-^JI i_jIjj>JI (jt 
jljjl «.LcsijVI jl t_JJL*l!l jljjl LaK 4j! jj* liilj (j^s ji^Vt j i LlJL*-a (j^jVt 

^-iSLtTu-a LjlLs 1_SILu_u l_<j^_il_3 ij^paj^l ^£j-a ^^yZcx (J_(L_u^M ^t-i (J^JlI^-^ 
Lla-iJe ij_a ^- < - u -^ J> * (j-* J^ 56 - 1 L$ J LuU Cj L>. j ^ ^_j_*_u j i Cj L>. j ^ ^-u-u J L_uJ 
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bjCtall nJa\$ju 



L^-ui-i^J (jy^I ^-^J Jj>.l**(r nl Lujjjj jlua^lj£ 800 ijr A (jl Jj_uij 4jj J i£> i 

^la^ij^ 40 (oJSj-JI (jic J i a se '■ 50 (OjJLi 800 I ilj CiljIajJLl 

^S^-" O " f .j" ' d»lj.i! (j^J t*^J < all * )1 J^JI 1 JL&J 

jJsj . 4_>j^*_lJI ( _ ;r i 4_uCj_I! 4-aLUal j*^ a a ^Lajj (_^>-J (^-^^J O^-y^J 
V ' La-je-l S-lUsjVI 3j£LII ■ La-tae " uujlxj (jl CjIjJ^I SlaLj/jj Laj 1 

(jl^ . 4_uj/ (^yjiaj (j-uiJi (J^ 3 "9 _J ::e J- a j^-? 0 ! J-*J i^lULj 4 Ijlq « 1 (jyi^. JJJJ 
. 4j9 Ju 4_J_Uaj^l Sj^LI! f^>* (j-ujJLl (Jji (j u Lu ( njjlj^ll 

j-a-mJL) O-SjJI (_d_Ji (^-3 Ijj J ui a 1 La 1 "j" 1 1 '"'J.'*^ J^*-^' (<sJLc (jl^ 
(jil lLLjjJlj .jaJUJI ^ (JIj-slj L3j_o jj£| 3-jjJijSL-u^l C^jl^J . ^Jj-ai-JI 
4-i^l ui\~ 1 nl Cj^L>.j_i jaLiilLi £-Ual jHo J-La3 olj ^^Jb (_psjV! (jl 43jj<-a 
J^s- j^s-lJ (jl I 1 <i j I J j L»o Lfl-JjJ • 4_Jj£x-a ip=ljl L$-l3 <_Sjjijj (jl JjL>o 
(Jj^>« w 2 j LIS ^Jjt^ . ..t (j n m" i h^jIj-jI £ya 4_u_o «i!uuljjI ^J-ojS^ Sc_*£j£LJ1 

LiU3 I jlilla 'I (O-g-il (J-aliie-JJ (Necho) jSLu J " q$£.j£ (j-o j-oL> Ll2j^3| 

^Ll_>o ^jJI 4_i_oAj O^^JI CjIj i 1 11 Jli^j 4L>.jJ1 i>J_A Ci^ 0" i nl 1 La 1 ujqj I 
.(Ja-jj (jl-J 5-3 1 1 n U ^La fl 1 4ibJ-r»J! 4-iSI LtaAll j_j^-Lj^3 4j^j_o 4jJ! 

dilj.il («-^-JjJ (j^J («Jj i j i 1 r-i ^ i^lj-a (Jlu^ h_£j_j£ 4jj^cj Cj^L>.j 

^jL^ 1 <a K ^^j-Ls Ij Mill 3l!iL^t_4_i 1jjL_oj ^juiitjJI 1j^jl^-**(( n sLuIju <Lp-^La 

(jlj ijj^jj,! ■ La j >■ 1 1 ( _ ;r 3 (jIsjjlII 1 Laj. JljJl>>j UJ*J^"' ' "J ' J- 1 ^ • LjSLa-a dJJ j 
(jLSLaj jl j * llj Jjill 4j^lj_a j-j^- liJJij iJjiaJI ■ Laa. JUJLso I jjtjlaj 1 uJ joJ 
43^im ^^jc-lII CjLcjjjjcjs (jl Jj (3^^l (jjJJ ^jjaJjl CjLcjjjjaji 

*Laju^,l j^j-A ^j^?e_l11j ' (J j ^ t A 1 *° » 56 rt .U , d_aiiJ1 tjr Lc cii-t-ij o-iL£^ 

(j-uJ-p-i-u^jlj-il . » Lq-ujJ 1 i _ T ^ 4_ul .>» At! A , ,.tl ijr Lc ^jjij-sL-uj !il tj^lj 
,j^ij>.La Jj^ j-^E-y 1jl>-I lP^J^' JJ*-^ (j^^^ Jj^" 
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(JJIjLx-lJ! j-aLa Lajij^. Ijpjljj __., i j n _jL^ Sj-aLHIj 3Ijj>JI _j a i _j^3 jaSLa 
Cil j i^-iLjj-II _j_a I a\l La 'I ji^jLpej Q^lLjjlII j«JL«JI _JL>-j fUbj i_j_j»»}LUj 
5 1 , i ^lajVI <L)J^j^ 4-jj J i£[ ( n^l jj-a pJLc ul __ y jJ1 

_j-a __£jj Li£ (jlsj^/l Ji-4-l __jjll ^'j^' '" ' » l (J " 'J~ 1 " J^thjl Cr^J 
j^e_aJI 4-S-taJLa (^Jl <U-mlJlj 4jsjJI (j-o £ ^>-J-5 (J^- _JJ *j1 ia.11 (jL^J »plx«aAJI 
Lal£ ji£La J2j OjL£ SLajJI aJJt (jSLI . 3r),';ri<U Ja ■ -j"! I _j^j;^l 

3j_&LtaJ! oJ_A (JjLxj » I ''""II 4jJL>JI LlI^jjlaj fi j I La j a £yc JjljjI 
(Strabo) jjIj" < __gj J . ..VI (^IjJLsJI i_<j£ jlsj •il^o-^ 3-uil>Jlj 2-xx.jJ.I 

cIjVcjLsuj (jjs lj.>Lc (jjjJI dlalj? J>2j V» :___,]__ La ^J^LlU JjVl _jj-2JI (_y3 
jO-^j-tJsjJLc. I SjLa l- <-j-m J dJJj _j_a lj_«_La (OjJjI __p3jVI _J_03- Ij-^t-l (jljjjjl 
p» 1 ' aull ijr II jl ""aVl l u-uij 1j_}Lc p (j . LaLaj L>.^Lio p^aLat (__ r dj 

. U j 1 1 ^| 1 (j^Li j<sJ lil (JLa jJa ^ m I ju 1 njjlj-j| "uj^^ *J^Mi 

. . JlI^JI ___,]! Ljj-jjI (j-o 2 lj J 1 iu j seqll j-_u>J _j! g-jlaJ ' ■■ ' LuLa 1 LojLc ___, 1 nlU^fl 
(jLuajl jl (_p=jl 3jlj_>JI 4jjii«JLl 4itaJJkl ^3 J^JJ (j' LoLxj __L«IL>J,I (j-oj 

1 aj-m " a Ljj'C 1 n a (joJLkJI ijjs ijj>J\ (jLC) IjLa jJsljJI (^j . . _jLuj'C . u a 

_jf 1 . -> .j l_LaJal_La ijr S (j-l-^a^aJll jjjjLUI _jj J J ui j V Lj^'C 1 11 a (j^SLl 

,«jj>.1 Ll^'C 1 n a LtLc d " ' aaj 4_jJI j-la_b 
j«JI J-C j 1^ 1 nil 1 Lijj_2j ( _ ;r 3 njjj-aLij Ijl JU (jjjLiJI 

cJ_a^l (jr^' 'LiJLlII 4LlLoII ^JjJUI Cj^L>.jj (jjj^iAjJj^ JJ 1 "JJ^ (_Ll3 (j-a 

J *C i"i j Ja_Ljj_j (jj<j_^ajJ j£J 4L>.j Jjl ouL^ .(_psj^L! ( _ ;r aljJL>JI a I uu^VI 

i>Lc^ La_i jjjj jj-a^Jj^ < l^jC I Jl^j t^j n M**t ( njjlj^l CjLtl i tuej j-*HjLi_a 
JLi^Jlj 1 <jf ■ a llj njLjLJI (Jjj^sjJI ^1 i_3JL^j (_gjJI «4_ujJl!I J-14JI 
^Lctj^VLi Jj 1 L9j_Zu tfLjoVI pj ( _ ;r jajjj3^/l « ( _ ;r IaLSJI Si jLa^j jLaj^Li (j-ujj 

Jjk jJ.1 4jjJj ^yfl (j .1 m~ < .ijjIj-jI JLa Lj^ ji J^j>J,I (jjjJLJI i Ujt olt «(_gj_>JI 

. « J * J II ^\ Ljj-jj| jj-* J^ 3 *- 1 ^^ J^3-^- B L>^ 
(_- u S>JJ LJal j_a LjjL^J cLa_lJ_jJI Jajlj->JI ^Jj ) VI L»jLl jjjj^j-a^Jj^ tl)^ 
jc_g_J_3 (j-<U (jr-i 1^1 3 lSJIJ-J jl *LaJ-3JI 1 jJL>J I I g 1 "1 ^ (_yJ.I1 
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i^S&JI boAoll n^blgjii 



Jl_S_S . L£LjL_o^L_u 4_*_oL>J r- .-a- ^ M p <j ^"H 1 ^ .U 4j La L.ll>. ^3 ^^LxJI ^Jl 
Lt-m2 Jj^tTuJI J-^t_i _i1 jCLol jJjJolj j^Psj^U jj-SLa-^ ' ^ jJL^a t (J_<jjl1j_u1 

CjIjLs i fl-uioSLl (jl L&Lx-a J-kj joJj (jV Ld£ 4jLSijSLa (_p3jVl i." i se j i<i I 

Lu^j^ j^Lij (jLi (jV! LJ ^ <i i ."i ( .i (_yjJ! (_psj^l jjljVI (jJaLLtl (jSL^ 

^jj^aj LuLa (_psj^/l j->L*j jlj . (_£jj>J ^oJ! i uuS[ I (j^-J - ^ ' a all j_aL«jj 

(jL£ iSjL^Jil (j_o 4J3 ^tLo -5 O"^ ' J- 1 ^ «La J.2JI Jaj!j_>J! (^yjuLi^s 

Sjjjjjs.^?! 4-jju\ X ( n^l ( _ ;TT i3ljJL>.j (j 11 Lti ( hjjIj-jI J « 1 1 ■■ j la ll I IjUk 

j}LlU J.^ 300 aLc jJU vZjIjli ^pJI j»Lc 600 J>U. 4-jjJl^L^)M oJi^ 

4jj^A!I Sj^sUIl duj ilxll djLoKJI sL^ i-.^IU'.t ^ jJI jlSUI Ljj>^ 

(j-a L^jiJIj joiloJLa i3jjj>JU S_usL>.jJI 5JjjII dJJ3 <u ^ 
^jLo^jJI jjJL>JI L^>.Vj Q^-ujjuSJ.I jij_l>JL5 .jj-uLJI (j-* I I La_iL>. (jj ^ ,s ""^ 

jL^JlJlj jjj j^-u-LaJI 3jL»_lI1j J^jj-cVI Qjj^ 1 ^ ^**' ' "J*^^ OJU ' ^ U fiU^SLJIj 

aJJb I .".I c 4_4-IajtJ1 3^1^ 

4_*_uIj-j>.j i?j^_L>.j <i **m miL>. LaLuj j-u£L1I jj_iSLi_uVI 4_bj_L! ^ n < ni ^-*-aj 

Jj 1 a >■ 1 1 (ji^-J 4_ui>.^/l CjLaLaiill (-;r i^. j J i's 1 11VI jjcjI/J (jjiLjJI 

I 1 J " (jji-Jj- JljJ L2lU I <_ nii'v j»Lja 4jl (JL2jj 4j.j" ii a flaj 4ijjtll (ji^. 
Jji j_a^s.^l j-^e-J! jJajj Ci-sJ ila^i^J Li- ^Lti CjJLs. Jl^ dili Q^S-J (jl 
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£_«^>.j .(_£^>.^/! » i"i 1 1 4^JT cjLjjlI^JIj cjLuj/jLAI! »l i alll £j(3-j 

w 1 c 4_j_L) J_a i.'ij ) i JL9j . A <i U a jl*-» , JjJ-^JI I JJ^ L-4-J fiLuj-C CjLI 3 T p* 

o-o-j-sij ^o-j-LllI Ij 3_aL2iUlj SjLaHil LALc lj^j_a djvL^a 

j J i £ *-*^'j (JtH^-* j J 0^-°J |^JJ* 30 I J i '— j c jlj 4j>jj/!j £jl jjj \-$Jl2 

g. j i ii II i_xjLjcj>JI (_£Jl>.! CjJLc (j_a.mil jLi/j^ <l uti^ 3jl_Laj (_£jL^jQ]l 
' a se " ' I j I " (j-* SjjjLcSL-uVI iJ>jSL!I 3>^"-U -fuJi-ill joJUJI 

CjLjj-tl i"il .^.1 .Vi^-V Sjjtil dim iijj.1 liiij ( _ ;r 3j^r»JI j_iaJijJLij) L^j (jjaHI 

jljj_JuJI ^j-SJI iXj-" o"^' ^^jjU , ,,Sn 4j^shi ojla (j-oj • ^ (^'.»"tl 

^JLitjjj/l (__gjJ1_j ^> ^-uljj i ii IL i_3j|jj(J.I 4jjSLLI ,jjjtla j-Aj J o j 1 1 3jjIajJI 
4_La Jj-^-i ^"OJ i4_j_3j-stXI Cj Lc 0 1 1 I <L> V jcj . ljL^Jt_o La dt^J 

£Lo La (jL^ (jLSHI I jut (jLa dJJi ^.aj '-Aj^j lSj-^ LJL>- 

((Cosmos » ( _ ;r a ^ylJI QaSLJI 3 nK tjl) 4K ojSLII SjjSUI e.\ nlr <_>ujJ jSj . j«JL«JI 

3 3 nK mj-* i jJI . . 3_uj/_jjJI j 3j}-iKj^lj 3 j , ..'ij-aJl^ S-uia-VI CjLilll ^ 

Ja^Lo-VI ((Chaos )) 3 a K u£ C La J 'C ui ; . ((((jjSLJI a I la j " (_ T i»3 

•j ^ . ^ " " ijr-^J * 4_j^£Lj I ^j^aSLJI 3JL>. j^>«T ^ f» a ^ t _^Ii^ mm 1 1 j 

2_2_lsjJI 3^jjJaJI (j^i 3_utjJI (i-«jjj *LuiVl JSLI SiujjLlI SJ^LpIl 32>L«JI 

jj_a «Lcl_a^>. O-La-C LljtJ .(j-itljJI JSLvoJL QaSLII I J j' a J-*^ (jr^' 3j_aLllj 
a^mlaJI j LsIjJLjJIj dliill jolc J ' -JaJI j t_j^Vl j >L}_LiII i-^l uu^l ^ >LaJj«JI 
Cjj_AJijlj 3 a I ^ 1 1 j js_L«JI I mi ) Li_A . JLl^JIj Lcv^I^LjJ I j CjLuIsLjJIj 
Ljl£ joJLlII (_3jLva m^j mi 1 II I i mi i-v £-«^>- 3jjJ_1SLj/VI 4jjSLa 3jj ^ ,.tl 

tjru^Sj 1 j i» llLLUI joJLc ulILLa (jL^ (j .1 i j" 1 .ia.3lj-j] 3_3l_U3^Lij 
^j_a_Lll S»l jJ-^j j»jjtlll CjLcjjjj*ji lLijIjjs- ^i<ij lSJ-II (Hipparchus) 
(jL^ i^jdl d-SLjJU oJL9j S-^jJ^JI jolc ^jdl (jjjul^ij . LjjI j 

, «Lt_uJLl^JI ^oi^. m^-II Mj^-a ^JjijJii JL>. V id ui (<•> d j (<*>Lj 3J| mi a ^J^. ^5 

«ljj>.| jjls. ^jJI (J^-j-II >Aj (Thrace) (j-ujjj (j-a (Dionysius) ' 
(jjiyL^jj-utj . 3jj/J_i^JI plr mj-^ (j^jjl^l 4Ll3 La 4ii!l 3jj/Ijj jjjtflj ^^Ldl 



SO 



h i->n)l Hjblgji 



j_a <_<_L2_1I (j .1 j lj ^LojJI jjl 04jj! MjjJI ( _^jJ5j3_LiI! (Herophilus) 

Jjl jjt mJ jJt (Automata) SjLjjV! i_jL£ cJdj^j-2_jjLitjJI ol^jJ.! j (3 m. uXI 
(j_o (Apollonius) ^j-LjjJjjij . (m^-J^I q\ i iuVI) Cj^jjijJI 3j<j>! <^c t_iL£ 
^ &j U ^ II JK mi! • ±j£u£ j! j$ mi! MjjJI oIji>iLjjJ1 ^JLc (Perga) Lc.j_u 

Cjl_j_lj_tlj <_^lj^_JI Clljl i ii a J *C i"i" L#jl (jVI <_Sjju (jylll CjLuja_cil 

aLKj (jV! J-k-j Lx-3 j-uSLI! £-<t>- mJjJ! o ..j ijtt^_' Lls!jJL>J!j liiiil! joJLcj 

(_p3jVl (j-C cGjj-L-u (j! I o Ir ii_aj!jJI illlaJI ^oJLc CjLUsIj^Ij JjjIjJaj 

(j! ijr ll 1j-*IoJ_a Jm_l m£ jjl icLu_u I 500 3JlA Lgj V^_a_*_o ^^j-^-i (j^SLLJ 

(JjiLlII (j-UJ . LlajJ I £_$]3^Jt ^JL«J Lil a Ca <■". i .nt SjnUtl CjljJLaJ! 

it-dlallj CjLlUsLjjJI 3J.Lc (Hypatia) LuLujfc ^yfc 2 oolac 3!j-ol Cjjl>.j aUaaJI 
j-j-ojJLi ■ La LA-SL^ " " i ^1 jl i4jj JLcSLjj/^/I 4_uSLa ( _ ;r 3 * jjja J-^^ Cr^J 

. I ^ , ,,j , ,,T" jj^i (jjO 3 ^ * .' 1 " ^-V ^Lp^-M « Jufc 

(_£ju>. f|£Luij jj-iSL-u^/l juu 1^jL>. ^jJI ^j^-Lnjj-c^/! j^" cd^Lo ^ILaI 

fiL_j_jl_a Ci 0 iXj i(J_i-£3_(2_L« J-l L^-i-* ^ ' CjL^t_)^U Sj j j^ 

>lj_<iJ ^_jL>J! u^^oi ' J J ^J • 43LiJj j«JL«J! cjLaLsii 



SI 



I r <j-oj-!l I a c S(_4^SLII tfjut JSLI 6j> I jUi Jul I Joitj 4jj^SLa (JJ-Sj^lJI 

j«Jj j^a-c L^j! j 3_ijSLI.! cjj_ajj I j't" 1 ' 1 ' ch^' 3_iSL<j/^iSLII 5j I ■ >■ 1 1 

d a a uJI j-jpj c_di£Lll jj-fi 3j3l_u_a ^ljj>.l t uL>. ijr JI L$jLjjI1js_« ^j-a ^J-lLlJI (_£j-*-u 

-j a III ijr 3 Jj-uutJI jqJ^I jj_o 4_l9LJ1 ' ^"'tlj ^ljj>.^M £ JJt t.St n . (jj->Jtj 
j<sJL«J i_)Li£ d j'i'C U <_Sjj3j (J^ 1 ' JjJ ' " (jr^- («^» J (j^* -1 

j! J^i (_g jJI (Aristarchus Of Samos) <jj,j^sLj/ (jj> (jjj^jLLlx^jj! liilaJI 

dllbl i u a Ijr^ ^jj*_lJ1 ^jlj jug i~MI <Jj^>- L^JlLa jjjGj t <£,\ j£LJI JL>. i l ^Jt 

I ijlr (jl^ (jSL! i LaLx-i ir-i £JLA ^l£^ (jlj i l_Lo 1 Jl>. 3^_i_i£' 

j-lc L_£iJl «lLo j-Jujj L*l<-ujj V l_ciJJJL1 3jL_oit_) l_Q_uL_to-l 

jjSLIj ij<uj_Ul ^JLlJI a^j^. (^jJI jUjlII jluu jl>. Ljjjl_>o jJU 

(jL^ ^JL*J1 ^ljjLj jjx. Cj\jAsc-a 4j^Lj jJLij aLlj 4jj J_tSL_u^/1 4_u£La 

3JL>.j-L1 ^JLstj Jj^l (Berossus) ^j-^j^-u d g . ..1 ^^JLiLs jj-^^ I g 

JjJoI (^1 4_u_u cJiJi 432 CjjCual (jr^^ (jL^j-LaJI (j^>- d 5-ti>J| Jlj-o 

I'm ~ii ! ^SjJJ (jl \ I 11 j . I JL>- j<UJ^ joJL«J! (jl «LoJ-SJI I— 

. *Vj_fls jj ' — " ^JlSI OJ^-" o' O^' *— '^J-*- 1 Cr x - S 3 ^tHS 1 ^' o^ 3 ^' 

«jLjlJI 

( _ ;P 3 3j j (j^c-i I jlj • 4 «i ItS a aj^M (j-o ^Jjlj J-»J I t^-iJJJ («-><-' ij,^ 5 * 

jl jVI (O^j 

isUjj, jLiia 20 ji 15 J^e-l J-«-«-II J-l^J J^^l (jr^ '-'J^**-!! =Qjt-l ( _ ;r 3 Lljj^ 
l^jjlj i^jJI ^LuIa^/VI ^J-LStilll i1iOj>JI dilj jjjs l_JJ I nT^e (j-oj-II I j-fl>J 

cjIj^*_o <jJLL& (oJ ojSLII 4_j1 ju (The Big Bang) j^j£-!! jUtijVLi 

A ^ Iaj * rt d ♦ ui a ^Jjl-J 5j^ Jljw?E_a ^Jj iCjIjLtia^. ^I^P* jl * jl 

jLa_a_iVI Ja^to.1 (jijjlij 3JL>. JLSjjVI (jlj .4]^ » I 1 ea a 1 1 ^L«-i J'v i"itl 



J2 



bjCtall nJa\$ju 



jt (jJlj -4 jlr 2 AUK SjJaj tLU! ^ JaaJI Lil ^jJ! 4^UaJ!j SjLJJ 
J£ u°i (OjtVl 3j_*LlaJI Jlaj LuLa ijj-T (jlSLa ^ Lio d l£j ol_cjl£ JLao 

(jJLjJLj JjulIIj id-La LjLtSu (_gjJ! (jj^-H p j 2jl c (jr^- (Iti^^ 
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I j j a ^j^jj-SLII m£JiJ_) 3j a • q *C i nj)j£Lu3 

^jVI jj>.j-j l_L»£^^ Cj^J * e *-£^ 

(j^e-i 4_LiL«j Mjjd! i j ii» U j (jjj^jJ! ^LjJI Lgj-i *-» j 
V Mjjd! jjjJ! cdJj ^jlc Liajl SLo- Jl>-j3 Jjtj 

C_t£^£ £jL>. 3l_J_>J1 tj-Aj S^JJ>.^1 (J-uJ 0 Mill (J^>- 

f^^Js 3Ll>J! (ji_Ju L^jLJu jujIUj iCjjl>-j ! j! 
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^\ 5j ta-Lt^a L^jV ijjfc j-a JLs. ^1 I j k: 3 ii I" -c-a L^ji j»! i ( _ > l3j^/l ^Ir 
I. 8- '-*- jtLi Jluu-U 43l j (Jlj i nit (jL^>-j La-fl> n_fjj>.| (j^Lol 3Ll>JI (jc O^e-i-llj 

•o^ 1 Ui^ 6-*^- 

SjLUj jl j « tlj jL«-tl (j_a j c ^jj*_l)I jj^j (jjl^IjJI ^^UiJ! ^jjs j^>-jj 

2^j , >.»tl CjLljj_>JI (j-o d a b >■ 1 1 £j jj^/l Cjlj_<i»c ' a (jSLol , ,>..tl 
SjLo JJJJ-J (jJI j j i"i~ CjLljj_>JI oJLfli Sjlj^c. . d j'sl i ii^UI CiLij's i nl'itl sdaLo/jj 
SjJj-us (j-*J JJt>* £7* ^^i-**-^ JJ LaJ (JJ^-i 4^jl£La 3l_j_>JI 

CjljLJLa (_>^utj I Jj I SLpJI I uin V JLSj . 4_Lo j-ojs V lj-ol _jl 4_uii>. 4_u j£ 

( _psj_2J3j I 1*11 m (jl l-fl-yj iSjLAtl Sjjcjj 3jjj>.jJJ i_£>l jSLtl 

2U_.,„,tl L^JISLi/t ,j-a ji£l ^Jl SLp-JI i> j-fl) jj tv." V jjs jf iJ^i-VI l<j Laij 
LajJLj j^l O Ijl *-ga a. J i*^^ ^^tP* jj IajJj I uj S (jl ^j^La-i (JjLiLlJ (^^J 

. ^qJI jjlJI jj-a j ji i^> ^jp* (jr^ ' *"j ' ' 
a J j < i ,i tl 2 a 'I i^ < I i 'I I" jl (Jaljltl dltj LjLp-i ,U^Mj jjjj 

>Ltlj ijjjjiil (jjiiiaJI Ciiht^ SIjtU LaLx-i 4-«j^1_o (_psjVI dUjv (_yjJI 
JaJi- iJjaVl ^yk: Lujp- ^Lt^ O^J • l£ ^ s J^c J ^ mt- i,i<Vl JjJIj iJjL-JI 
^^jJllLa (J£Ll*ij (jjjLjSwLa i^j^aj^M aJJt ^jl'C i n i^^tla .«L^_u_lIIj <■ i < i ntl ^1)^-1 
L^J o* 1 O-oLs (jH-tl ' - ' I »j ■'"♦tl j JL^tHj ^jse-ij . I g-i^ Ijl nil Lu^/ l_Lt£j^ ^r*- 1 
(-_Sj_*_o LaL_4-l i ^ h-»- ^ jqJLc, ^a jj t^T* ^Itll i"^jj tJajtJI (jLa ^jJLlILjj i ^^p* 

. I L*3j| L^JJjjIui (j-tij 

«Luij^ LyjJ (jLa . L^-Lu Li^lS 2 ^j"j 4^^>Lc ^Ir (jlsj^/l ^Ir SLpJI 
USI o Ir (J-<iC ol- 3 ^JjJ ' : ^ t: T!-^3 • l^j" ui a LjjjJaj IjjIj 4^j"i i"i a 2jj . '--.t- 

LljvjJj-l-JI ( j_o Ja^a ljL>.lj Lc jj Qj-i-ujJLl ^-#3 iljL>. jjjL^t_a (jA_o* jJj-Lp I 
I Jut . SLpJI w 1 "j a 1 1 JLo-JJ 1 1 JL>.lj Lc j_l"o jjs i(Sl_pJI joi^.) 

I j . U "~ j (^^jJI CjLal 1 11 U liJJj JLp. jJI ' " 1 j 1 a 1 1 jji JjjjjJIj 1 ajj-iiaJI (j^titl 

cjI j 4-j_ij£Ltl cjIj_»^5^/I (j-o j^>-^ l-^ 3-1 *I-*j 0' ^tj^ 1 1 11 1 1 <_aVT ( _ ;r a * j JaJI 
^LijVl oljLU SOSLiJLl j . 5- ^-.. mU j <3 jijUlil j .5 jjLUI j ^jLJI (jUJVl 

si_lj>ji i-ujjs (^jj Sj j 1 1 1^1 SjJla d ii^i^ j<iSL! i^jji (j' (jr' ' 3 ^ i < " I 
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(j-o SjljI i nil I j j i a (jLiLJI j^lalj-Lal (jl£ I 185 ^Lc fl^ ijjlsjVI ( _ ;r L. 
3_3j^j<_U (_gljj-al i n tl 4-S-aJ a i nVI p j c j II ijLSj ij^y^jj-il ^ a i nl a-g 

^j-^l ^lj^_aL*_o £_a 4Jj^la 4jj_a^ L ij-j >. Ci <^>L>. ^^j-HJld^^ySLiL^JLi)) 

^a_A (_£j^ala Ij-a-a^/ 1 j^jjlII (jf ijy ^Ju (j-GfLill (j-uLfc jj»a (jl^ . «« i _ ; j^>*jL>*JI » 
Cr"^ 'jjKj- 1 '- 5 Cr^ ^ 1 J 'j.' 4 a < nL>JI 4jj^tjJI 4^jjtll C^jlSj j<u .(^Ij^JI 4-i>. 
j^Ulj-La^l jjKj . I 185 ^Lc ,j-a (JjjjI) (jl i nj't 24 ^yfl iLuLiLJI jj^sJI JJCJ 
iSjjLlo i aj i^alj i I.SJLC Jjsl (j^jSLjL^JI (jl^ jlj (j a i ■■ II (_£JLsJ (j^-a d '"^ ' 
j^tjJI 3j_u£ JLcLij pfl i nii'il (j^a-Li]! (jr^J l-«-4J JJJt«JI Jj3 jJia 

( _ ;r A j_<j/Jj (jl 4j| j^Ialj-j-a^/l 3jL>. (Nii) (j-i 3 J j i nil CjjjjS . I ^JbjJ^j 

J'C i"iILi ( _ ;7 £!jL^JI 4-LaS 'Lji^jj Jjlj Laj£ CjJLs* Laj pj , jj^a (jja L&JLliL>.j 

:^LJI 

(jL^ *j j la a <j-S>-Ij iiilljLjl "j T~ (j-o 4-*jLjiJI jlj JLS j^Jalj-^a^/l (jl^» 
jju^a 4jL£ L$-«-a I Jj =L>-j jj ' . ilall ^1 LjJj^ (jl^ • iiU j (j-a J-J^l 4j Li (_y>. _jj 
5j la * )j i4_Lol£ ijr^ c^^^ 1 CJ^ J$-*-0*l fjjjia.ll oj * mi ijt La^ iJpLLa ^1 * mi! 

(j-il (^jJI :«(^_i» 3 j j i n II (Jl—i-u ' d j w I c Ci a t nj ^ I 3 llj 3L>.LiXLi *LL»i- a 

((((^(^yj JL>> l_l tj? -LuJL>.|**( I II 

,_j^lJGj £-^aJ_!l ijlul^ La-Lu 1 J J* ' -** H (jllaL nil ^1 3jj i nil tfJUt CjjI jGjj/I 
jlj .(jjJUl (Ji-> '■" 'U Jj^IaJI i>j » i"i 4_i£.l Jua sGjj/Ijj i I g-p L>.J (jr^ 

"j j « i a 1 1 4jJj (_JJL>.J lLLuj SjjjJI Cj^I^ (jyis- <Lcj-a.i CjjL^jl 

^1 JjJI iZs[ a K Jj S j I 3j 11 o-IJ jl^*i'"l J 'L?>*-^W O^!-*^' 
S^Li^j) (Nembutsu) j . u3j i a i II CjLjJ^ jj£LJ t^-ij-iJI (_,JI pu i(lse) jj-ujVI 
CjI aKIl O-alaj (jl Laj iSjii I jj' - lj' t ji_K( ( _ ;r i» Sjj i nil <GjLs. I . (I jjj I JLlo^U 
I j i i tjr^'t l-"SLix-a . Uj-wt I jjLaX,! (j-S)) '-3j_ii.^/l 

.j-l^aVl 

Cjj^>. Ij S !j-ol 43 (_£ jjj/ j_Lj j«Jj . 4l£ a£j » a 1 1 Jijdl ( _ ? SLjL$JI (JjJa i ul 
U I r i-ill a i n^fl ^jLli^j ^1 ^jjs-VI jjU.tlj jLtj^/l j^u ( _ ;r l£. , nlll tfjbt 
Jl^j . <i_jj^Ja lj-j_a^/ 1 4_a-^L->J»l JLC^-a (j\^t_l (j^>* ^^^^JfcJL I (jlj_La {jja ^_)j-S_a 
(j^_>»j (^yjl ^111 »l i nill (j-a 4_ajij»tli (j^-lj tj^Ti^- 1 ^^^ w alj* I 

(j^iS^ic 4j*_l11i ja^jL^al ja^j Oclajv (jjjJI (j-A^Lis-ij i «La£!j>J, I j 4^jjtl,l £ys 



(jLa IjiSLaj .(jVI cj-^ ^ Vi-*** JUtJ Vj '(JdJ^O pi 24 ^ 3_u-u J£ 

i_tlill (jjs *l JJ-"-" CjLl±3 (jjjGjj (^^LjL^JI jLi>.i JjjJlII 1 a i n^/l t_g.il j ir-i 
t_dl_LAj '(JL)"^ iS 4 -*-^ J-^^Lh- 0 ^ J-^ p ' eaj t^y^II *j J 2 1, 1 t^jJI (jj^Jualjjj t(_£ JLt^JI 
jjjjl—Lll (J-kj iljjl-jjl-i 4^jjl^ dJj (jr*-^ CjljL>.^M j^pajjLJ 4-l Ll l4-1 (jjJUkLcuJ 
t^j-Aj (_gljj_al inl l ^1 i M it <-Ljjj O-^^J^ 1 **' ' "J ( Q -^ J ' ^^"'J OJL)" 11 ^ 

. (J jjlj «L4_ij-^JIj ^ jJI (j-* fiLajiiijj cLjju j^t_JI ^La ^j- 1 (jy^i ^ l?* ' "" 
(jj_Jj^?e_] (jjjljj V (j-Lj^LiL^JI (_£ljj^l_/_aJ1 (JL>.j (jl ' *l o ' "II j^l j (Jj^2j 

. . ..) cjLjLLsj-ij/ J'C (jSLIj njVI (_7i>- =LuLiLiJI jj_>J! j-^cjj ^La ( _ t s 

(Jl *C i"i?j i Litjj^Ja 4jj^c CjLa^Lc CjI j CjLiL13j_/-u liiLufe JL>-jjj 

CjLjLLij-t^JI eJJb (J^JJ • (_£ljj^LcuJI «L>.J 4^Jj-a j-lC (JS* i"i t l4 i nil (_pjJL]J 

jjlj ^ 5-ljXJI iilj^-Vl ijj^jJ Lalj^.1 j^tJI ^1 jL«3 (Jj uWol lil 

» )jl_>JLI «L>.J >-fl-3e-l (jl (j^La-> ' "J*^** t4jLLa_a d IS i"i a cU-aJLJ1 J-JJJ 

(jl j_& jj>JI (jl JJ-^J S(jl_Iaj_tuJI p i ii-v (_,U<_i (_g jJI (^IjJ! £j jJI ^^ix. 
■r-jjjJI I r 3jjj>-jJi.I ^jLa-LJI olSqjl j<u dllj IjLlS (jjjJI (jo/Litl 

■ UjU-^-tl (j^s j_uSLII ijjjiLlII (ji_Ju L^ji_Ju iCjIjUaj-tJI (j-u jj (jSLIj . 4j!jjJLi 

I (jjjLjjLjJI <_3^L/-u^/I <j-<j 2 a \ I ■ ^ 1 1 . j 4j| ^poj.iilj . 4jJbjJ,l 4jj|jjJi.l 
-jJIj dSj-iuz (J^3 (_yljt3 . La (jLjul ^-J^ olj 1 4xuti ^ji^x-i (jLLsj-toJI 

4jjJLl»j jlj i(jLLij_<jJI IjLA JiLa (J^l (jj '-^ a jj 1 u i-dl <i 1 11VI jjLu^s (jl^ Ijjl 
Oi_l! O-LS" llilj '. 4— L-L- t -a jj 1^" 4 j 1 <i * I (jl_L»JI jj aJ-ta-J La-lLj3 j^t_JI (^jJI 

(jLa i^bJLij dlijKL ljSjjj/ (jjLlII (jLa 1 Lj^I-c. ^1 jJI liicjj o^J' ljUaj_<j/ 

1— Sj 1 11 q 1 La (jLcajl <L>- jj !>L_Jj3 (jlj I g-u (^yjjl jJI liicj j I jl Lai . J i ■■ i 'II i m 
Sj-us CjLiLUj 1 nil (jL^ IjlSLtj . 1 f 1 1 1 m jljj_uj/ ^LlILij ij^tjJI (_yJI iJJjjJLjju 
«l jjj/ JL_j>.^/l (_yJLu ^aj .ja^£.jjj 3jjj*.j1I ^jLajJI (^ (j^ij i uje a jjLCj 

ciilj iiiLjliaj 1 11 tl dJ_LJ (jLa ii-ill 0 1 uVI (_gjl j i^-> jl cj|jLIoj_taJI j^iicj L«_l3 

4 Ltfcl JJji (j^i J^l 4 1 I 11 M Cj jXI (j^3 d<_>0 (_gljJ^LtaJ1 «L>.J 4 1 UiJ (^y^JI £ jLajJI 

jl ijjLjul 4j>.j (Jjsjo 4j».j 4 1 ulS CjLiLUj_4j/ tiJLuk Jjlj pj LjsLLail 4jL#j ( _ T 3j 

(jjJJ-taJI (_gljJ^iLtaJI «L>.J (_LqjSO CjLjLLsj-iai CjJL>.J (j^-lj i^jr 1 ^ -1 ^- 1 tl)Lj_*ijl «L>.J 



38 



(_p3^^io f LajjVla . CjL\LUj_<jJI tfJjjJ Laj 3Ja^Lc 4l£ dl! jJ jjSLj f«J_j .(jjijIjlIIj 
lLLjLjo JLa-Ijv! ^ j i a I ^Ijj-al i nlL lilgj ui -ll-ljl I «iKj i£jL>JI (j-a 

. (_gljjjsLjJ! cjLjLLij_<j/ (j-o l^>- j-a^ .sj-c dJLLa ~ j i aj <_sLtall 3_jL$j 

jjLUj_<jJI 3JL>. iCjJLoj JL3j .-.VI f L2jjVI 4-lLjjlII tfjbt ^ g i n"i 

tl gt^tj * -s. olj|^_i5fcJ 3J^alaJI J-La ^j^JgL^-a {jse-lj *£j\jum!\ 

Lo j»JJ OuL^ J-^J (J£ (jjl (j-*-^ ''-'tH'- 0 1 ~ ' |_j ' '""J J^^-^'j _9^J 

1 i* i <^ jj- 5 jJI (j^*-^ • Lcl_4-i ' ^l"-*- ^ (jj-A 4_a_jJL>Jlj ' w axil ^Jt> » il 

cjl_j!^jr»J! ojla (_>^»j (jl I <alr cjLiLjjJIj cjLjl^jj>JI ajjt Lcjo Laj_t£,j 

3 jl ^Ir I 'j Laj i ■■ I id jlr O-r i in] I <ir LiLo-i I JL>- 3 ri I" -e-a jJ-jj OuL^ 
( _ r jJI (j^slj-iJ! i 'II aJ 4_Lj_«_a ^! jj| I C SjJj_Us Ljjl^lj i jJI jj 

. jJI ^Lll 3 I 'aSJI L^jLL^I ^Ic: LtLjX: (jJLlILlj i3j^c.j_o LtLjj^k:! 

^Lu-&Vt clSjLu/ cUjtjji L^jjJj (j-o d "j £ ^^- 3 3J^L<j/ I ij?" tl 

l_ijL>JI (jJI (jjLiJI 3j>.L>J 3^cjli «L>- 3j^i!l djlil^jjJI ^ j_uSLI! jjjJI 
ouL^ Lxjs 4jjI jJLII sLo-LlII (j^ 1 SjljLs ji^lj i La! jLa i. , jU I 1(_Ll>- <_sVT Sj_Ju^. 

ii_JSL!!j tf_y^j[^2\ cjLjLUj_tjJLi I L^j i w ** I lis ■ a VI «LSjjVI (jl 

^ 1 1 nt 1^ d j o i ii "kJ I Cj I o i nt I ^yA ^j-uSLI I i 3j jj I jjjj ^jj-C^ i 5j-a_J 1^ 

t_j|_j_<_u^/ ' oj * T (_>"^' ^Lta jJI jjj (j-^ 1 Lijijjjs cjLjI ^jj>JIj cjLJLtiit 
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p3 t L^_La jj>.V1 ^j^* Jl jJL£*j (jj ».a mii 4 L#£,l j-i 1 i jjL£!j mi 
cjLjLlJJ! ,j_a 3jujlj>. £jj-il jljJjj (j I c (j-jj-iUa (jjjLlII (jL£ I il (jSLIj 

w ^LalljVLi L_3j_3LJ 

^_l*s1j J-al ijj-AJtll j-^£. m£j-Aj^>- (J£L*IiJ Cjj-jju JL9 3Ll>JI (jj^ Lai 

oL3l j i llj 5_jj_jJ! cjLi!j_i_>JI (^yi Ltl '<< m,-i (^yill cjlj_iii!l ( _ ;r a LaLa-i 

L&JLso JjVjJ! • (ji^. j mi j 1 1 -5j^>-J (j-o ^jj'^ a CjIj^S (J^^Li- 

(j£. of V JSLJuJ LuJLxj 3j_o-VI tfjut (Jj- i .i'q i(Fossil)j_i£Ls.VI ^ 

. I j K (jVI O-flSa.! L^-iSLI 1 1 JL>- 3j_u^ jIjlcLi La 3j^3 CjJL>.j CjLajlica 

(_p3jVl (j-o i."i i*r-ij-Sjl (_^jJI £ ^-=*<-!' cjLuLCJIj cjLjLiI)! ^\ jj! jjlc (jLa I ^j ^ cj 

j_A a 1 La (jlj . (jVI L$_La J^A^ -1 ^-^1 J^J^^ ^-^J^ (J^L>. 

. I AjjU'.t 3j_p.Vt ji S-uL^ill ^jLa-JI 
i_uj^/La . 3j_u^ icj.^ I (2>£- £ I-«^j-Ll)I 4_u!jjJ! cjlj_iii!l ojjls-j 

(jl_j_&j_JI (J-J-3 (j_o tfJ-J-JjJ (_£j^>-) ^ , t— > 1 1> jJI (jjj_2JI (_j-^>- (j^-^ t 0 ^ 

n 'I a i ii II ij-a Lclj_il (jj 's" i ii 3j_jJ_>JI ^jLa-tJI (jl I jjJa (jj jJI (j-l j i ii ij-flJI 

p -j II ^LjI a « j (_j_a I gJSl j»j_>J,I ^j^till (jjs Ltjl i""i i ill (jSLxj ^LlILij 

jJU^ Mill (jj^ J_) pj L<5_Lu 'j '"-^ (j-u-aLiJI Qj-ill ^5 dJoO ^JJ^^J « i ii II 

^La j«j>.V (jl^p- llLUI Lai .j uig ^jj/Ll)I Qj-ill VI Mgj's i ntl 
^IU" i ..I 4_uj/ i_sVT Sj^iu^. ,jjs J^l i,jij>.jGJI (jjs (_,-Ij^l (_L^.ljJ.I Jljj 

^lj_C.jij^ (j-a J^l (JJS jo-l«JI p i ii-v ^Uij MjjJI i— i^itl (jjj S^Ljj jj^>-jGjl 
i. i j I -»JI p -r ~w SjLjj c^l laj i La^ i Lalj^, ^Jb^ qJj uig jl Sj_<i»^. ^1 Jl>.Ij 
a**i i i h II (j_a jjiaj (j^s S^Lis jJI S ju£ J>L>. SOa-lj S j^j sLlLjlj mJ jJI 

(jl i-ta-i oVI 8 I jVI »l i "I lilj .i_iJiSLa j" a"i i n (jaoLa 4_l»SUI 

(jl L-A-Sfc-j I o 9 4_j_Laj (^y^ 4_u_a_ujJI CjIj-ujuJI i>J_A JjJijiJ 

S(> i i ii II iTiljLjJLa J>L>. <(JL«X. Jial MjjJI (^jLjLiIaJI >L2liVI <LLl3 ^jl^" ■ uJ 
j_A jj La-j tl a . (_,^>- jJ ^^^l p-IL«JI ( _ ;r 3 ^jJUJIj (JLijJI I JLA (J^ jjk t_)l jjJIj 

. 4jjJa_i Jijw?E_a ,j_ujjj i d 
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j-Lai . (Alfred Russel Wallace) <_>uV!j Jj-uIj Jjj^JIj ijjjjjl j jJjLiij ^ n i nL 

i » I S-jJ I ( _ ;r i I j * a j < n uj (jl (jSL^j La_a j-J^SLi j-j^I -lljLcLi J-Jjj CjLjLjJJIj 
2_a s }La 3^1 ir-itLi (jj£j ^1 ^jjjVl dllj w 53 S 31lJ! (jL^ i^bJbj 

jj taj 1 1 ^Lr»JI 3.jLU ^JLSj (j-^J • J^'j J-°' jyk i3j|jjj| ^jjs 

ol j^UI (j-a 3I...I..I ^Jl ls LlJI ( yu>] ^1 2JLA1I! <_jVjj*it! tilt 

. ^ ^ JLlJL>. £jx! (J-t-^Vl (jj^-S 'J-^^ (jr^i l)*^ Cy* ^JolajJI 

(_^a_JJ»JLJ ^ 1 C Ja-S-^ (J_a_*_l 4_l£L1j . ^LjlS j-ujuJI JjJLsci V (jL-UJ^M ^jl )) 
fibLj-tlaJ! j3jj pj i3j_)JL>. 3Lo* Jaj^jHj JLajLLa (JSLi^ij 3jj tiaji \\ Cjl_tjl£LJ! 

id" if j jl <Gje 1 1 a a i- < i ii-v CjLjLjJIj CjLjI jj->JI ' J^- 3 I JiSL&j . L^xCj-j 

(jl j_j_>J1 w 1 c i_Lbl_fl_>Jl_i i£jj * mi j-xc Jaiaj&ja (J*C mi \ dJJ!i ^J* a j Jl9j 

. ,.£jJJ! j^uJu jt tits 3j£La (jjj c^jJI dilj ^ 4J SjijLa jii^Vl iTiLill 

(jlj . . . t LiJI (ji^. 3j JLaJ! j-j^I JjJI j-tt J JjlS . . . iLt-ixlaJI ( _ ;r 3 I i eaj| (J-«-«3 
J i <i '3 1 i ii j*\"t J I iJj^ J I J-a^- i La (^js. (jJ^ ^i}- 3 l)^' 

.i^i-Vl oL£L£L!! ^a a^La! 

^jljJLlj 1 JJ taxi I 4jj_tij (j^. Lij/Laj>. jj^^/I j^IjlL! ^ 1 1 uS! it . . Cj c_<^ 
51 se ^ i ".A «Ltia_aj dul^ ^jxVIjj (j^JU^ di 1 jj mi i a ^jl : L^J ^ i* ilitl 

«tj_<-uj p j j j-tl (JjIII 4-2j>L Jxls Jl^ ^1 i iuVI diljj (jdJ^JI 

Otl^j . . ^j"* - ' ^1 oLsoV! ( _ ;r a j j i n_i 4jL«j>. L^jLa ijJjl^j pJ j» I ^-Ij-i-a ^1 43jLS 

l_f JLa ^1 jjVl Jj^sI 3 j i ih'ijJI 5j S[ a II ^If (3*-*^ Cxalla I LaJLlc i-jj^La 
3l-3j (jl O^J-^' Ljij«!Jj^ (j-a J-a^l I j-^J J-SLa' ^ (j-c-Ll^- ^ jjl (jjLiC. 
i Jjj>.jJ1 ] jj-a ^J ' a H ^5 j-t_jJllI1 JpLi^tS . . 43! J »^ Mill 1 jJLs jj^jjj-aojj^ 



Ijlj>J (j-SLIj S<_aL£ J'C <"m Si^jLA ouL£ i4_La!jJ! Jajj-iiJI ^-a • ajSull 

f L>- ^^io. 1 1 j q ,j_*£Lj j-iVI i"ia i. ^1 (JjjJaJ! (jl JJ ' <ajj pj l_Lo 

«4-olfeaJI LaJjij (jjiVljj oiJj'- 5 

(jJI cjLsi^V! ,jjs jjiSj ! jj-lij Lol jL»-i jl£ «LZuVI j j>taiJI 

3jL>.1j d jl~w ^j_a «LoJJ_a ^JJ ' ^ - *1 a «p k<* VI p ^ . 1 1 » _i^>"J (jr^ cJri^~^ 

V oJ-fli i_i-l>JI CjLcLvu (jLa dJJj £-aj "t'tF?" 2^.Lvu (Jj! (jjs jjjSLi (jjt 

V Ijuj .cjLcLjj/ j_jLj^5 jjJ] ^Ll*_j i .ill j_u^> (jLa I jSLa>j i«LjVIj 

LtSI S-Lj CjLljj_>Jlj CjljjJI ^_gje-Tu (j! I i "j; (jSLxj cL2jjJa Jls-JJ 

La jl>c. (jlr i4_i£jJI i ^.lUjtl I JL>. jiitU ^a-JI (j-a '"'^JJ (3 1 -V" I 

JlS ( _ ? j>. * ( _ ;r <Iu (J£ (jj^ Laj-a-CJ .(_p3j^/l (jjlaLLo (j-a 4 ii U t a ( _ ;r 3 CjJLaj 

4_LJe_jjLj Cl^l a < n (__£a_*_u p ^ )jd ^ (iH 4 -^^ Lj^ljL>.t «L5j-C La LaLx-l 

4^Jb CjIuj JLS C^jL^ 2jj i a£ (jl sliSLoJI Sj£Li!l (jlj SLpJI (j^. SjjJL»^s 
, d * j ■ 1 1 ^jJLc a! t^'tlj 4_U3_A^1 ^"1 a r n < " i d ' <a I i« p VI p o - t, 1 » jj-* 
L^J '^f a I «" a (Jlj-i V 5jj uu II CjLuLdl ^1 I i aJ? 3j_u£ d j a it I CjIzlC. I a 
La j o c ^Lcu-ilj mi aj i (j-jL-j-j-L j-u_u^j j &< p o Lea 1 1 » ^jl . ^jVI 
jjjjVIjj (IhdJj^ (1>^J * ((jLui-iVI (j-u-jjj ^jL^—LI ^a_A l_Lfl> pJLtJI) (^^^oJo-lJI 

w ^ j • -j " * se j ^jJI ijr Jt_Lj_LiJI r* I Sj > VI iJ3 -A LaljJI 4_ajJLa LjJ^a^ 

. jjjtjdl j_a ( _ ;r ljC. (J-a^J-l 2^^' 
^lj_£:l "LjIJl-i 2 j a U tl cljl j K II i^Jl^-I LJLU LaJ-Lcj 

j_flij ij_Ij_a ._fl> j_iis_a ^LaX.! (jl Jir»JI (^J^Lu/ iCjI m 1 n a -sJI 
. 2jj 1 iac CjVjjo i_ 1 j 1 n_i ^Lk-ZuVI (jl ' a uu^l (jL£ SjIjjJI pijC ( _ ;r 3 w 1 ol 1 -«~^ I 
I r VLi_a i>j I j " r Lj *C jl-^JI ^LUj-ij/ ^1 (_gjJaj <"irit (jjs Jjl jjj^ (jL^ 
i.'il at* ) 4jIj^JI plr ,j-a aUII i_uL>JI pijul (^^SLIj Llla-i oVI s I alijVI 
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Drosophila) j^uLc. ^i^Lus ^LtajjjJ (<u-uLi 4^^>-«I! jL«iII SjLj^ j^ii 3jlc 
3>Lj" cr*J '(jj-u/V! i n->JI cj! j ^jlJI 3JLi/Lc (Melano Gaster 

( _ ;r 3 CjLiLijlJI ijJLA JaAseJ L£ . (jLjj_u^ (jl_t-j£.j hjL>.Ll>. 4J I JL>- (_j.i3.5j 

• \ljlj_}L>. 4jr JI CjUSj—jJI J[^_3eJtJJ iCjLj3j»J * ' **• 1 , 1 j^pa^-uJl 

L*jjJiis3 i£>>- (Drosophila) }Li3j|jjjjJ! CjLiLo (j^a LuJLs. CjjJj SLcjjiJ^a 

^j-SLi jQ-Ij l_al_4-i ' a Lj rt tJL)-^- 1 A s . <_Lv>*JI j * mi jj-* 

ijjjjLUajiaJI (j1_LL«J! Lis (jjjlj-o^j! (j\ljL»i\£ SjlsJj <l riir-i i_3^Lo-V! 
j^s-T L1j_Ju j-a^l •^dj' JL " **-A>" Lx<3a£, j < uJb SLLJlU Sj^jJ! ji 

t_gjj taj j-J-«-J (.j-Lc (jl i. " i t " i" i . ilj . LjjLajLvu J^Jal ,_pjjJ! ,j-o 

^1 (jSL^ V 4jl jJjjs JLS (_g jJ! jjs^/l jj^j- jl>.Ij (_L^>- ' "j'ij 

1 1 4_rtJj-a jj^C^ fiL^^o Cu L£^j i i>j-A^t_a ( tm ^^ 4 ^LjlS Cj Jo. JL^ 

: < _ JT JLlJ1 Jl JjJI 4_iSLI . . • jJj-o j-^jl u' ' '-^ a ' i." 1 1 .1 lj i nil (j-ujj 
S (Diptera) Ij_lLujJI 4 . uu Lx^j (Lepidoptera) Ij-jjjj 'J'rh'rA" ^ 1 J-^" 
(jl 4-j-Lc I_lS_3 .dJJj_i w I c IjLa (<s-^l joJj ijAjj/^! (j^ 1 r I ' " '^^J L)^ 
(j— o Jal j i ii I j 1 (J—Aj SSj— j— i-^ ^ se * 3.1 I J 1 J—A)) '■ ^LjLja j-o^l 



ill l " .4^J_J f| I II "l J1J <j}>^ ^1 J I ^ U JJ"^' J-19- 0 (J JLJ -"' 

Jji-juj ^luLi j-jj>JL1 ^ * ^" L^_l3 (jl^ ijr^J^ 4Ja.sc.Ul tj^LmJI (j-uJ-i JUj_j tj^ 

. ^Lfllblj (JjJ^Il! 

^^jj L*j L<}-Lu (j-^J-1 1 (j-* 4_u_u (—ill 1 jjj-a jj < <aj ^5 L^j-i Ljlj 1 4_i j« i^a 1 1 £j-A 

4 (J-j-3 Lxjjj ' iiUj cjI— <iu 3Ll>J! (j! j_lsL>.^/! (_L-*-<-u (j-o i—Sjjlj 

»l j C^jL^ .SjLjJjJ! (_p3j^M ' " « I la-j-se aj i "'I « S u i ■■ a ^5 i4_uj/ CjljLiia 

3 j I jJI CjI j 2 jj » It 4 j t r ljr Jt, La jlj-c. ^ tr ajJajua j_lc. (^Jj^I ^-tP^' 
CjL^j^tlLlkl (j-ljl Lai • 3l_j_>JI (Jl *C i"it (j_a 1 JLojt-a ,"i JjlJ (_^jJI 3jL>.l jJI 



6*ug5JI <>,n.i.'i jjJI A^>lg Cjjjjio 



V *u i(j\j*.j|j Ji-l^JLi e>"^9^' J-?^' t— ! L5j_^>. p La >■ i (j ii o (jjs 3_aJ)L2JI 

c^jL£j . I ju-Sjlj cjLljjj>. J'C Milt LoLalj jl 

»l i ii -»J1 Lcj_l <l K i"i a CjLLa-pJJ ( _ ;r 3 (J^e-u SjSLJLl - Llh_i£L1 I aJJt j-j'j- 1 
3_aJL*-"i,ia L$3l jj 2JjU^5 (^Ic SjjiLUI 4jj}^>JI dJJj «ua ir.K 

(jua- i ii ^Vl j^jSit I (j-jjjJ! JI3-<JI ^j^T-H j»JL3Vl Jb>JI jjfc jl£ j 

I r 3 j i iuSjJI SLj>J! S-yj-^ <~"±3 DNA (Ljj>) pu-uLi i_sjjij ^ jJI 
cjliujj*. JtLj' <j-° s '-«jl- c --i uj^-" lS^' 1 -Aj>- > ' u?.>LaJLl pJLaJI JSL^u _9-*j 

jo-jLcjJI i>J_& j^-Cj-i .(^JiljjJ! j_ojJJ *L*_ijVI <_Sj^>.VI J *C i"i J i4_illie-a 
^J-LaJ 3_ljIjjJ! CjLgjltTJI w La*" i (Nucleotides) Cj\ Jl^u^jKjJJI 

d A t". 4^, ^_qjje-a jjiaj^M ^JLc 3l_jj>J1 (Jl'v <"it {jja (j£[ uu (J^-Jj • 4jj_tia£. 

cjLo-lLcJI ojla i_a^ii>.V! . Lto- L^jl j 4iiILi _j3 j I t_^Si cjLo-lLcJI (j^s 

( _ ;r & 4-uljjJI 5j-aUJ I Jj^tlllj ttbj LtajJI CjLoISLII i_3^1_l>.I ( _ ;r 3 <_ u-mJI jjt 
(jl LxJJ i^L«j5 J-JjJ (jtJ^' (Jj^tl 4ir i u t jLjlj J-uj-lI^j-lI I ( _ ;r 3 j_l«3 

Ljjjjs L^jicl j|-3 I jjIj uic CjJLso 4jJljjjj1£jj CjIj-Ju ( _ ;r & CjVj^tll! 

. (J_Ui£t (J*C i"i i (J-<iJtJ (_gj LcajtJl (jjl^LII (J-*3* (j-« (J^tHjl (jSLiHj (jyJjv 4jjjla 

( j_a ^ j-J>- (j^_)^_a 5j uj C (j-a ^-J-^>* tj? J-*-u *tJ jls ^JLj_) V JLu jjK jj JLLiaj 

(j I La * 1 j^LajJI (Jjt^tJ ^jJI J-A t^**i o**i i i nT1 



.^jrjjj-?^' ^"miU (ji^. (jlo- j»LoVl (jJI Cil^Laj. jl ■ ..jjU~.lt jL^ iSjJLt^JaVl 
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2 « ''I laJI i^jI i „->JI j I (Chloro Plast) c, i „^L_ijijj K ILi <-3>JtJ vZjLuJjcJJ 
l_£l ■ w liaJI i_i_^jjJI »c-l jj** (_gj^>o jl i(2>C- 5Jjlj ' " a (jj-*5 s ^ J ' a ~" ^ 
tjj-tja- i n^ij CjljJLuk^jjL^( jr ll (j^j^SUI JLu_u£i iJ3 _llijj ^LUj jug ,~M1 (Jj^_>u 
(jr jt CjLljj_>JI (J_al_«-a (j-o I aiuxA £jj (jyi^- (_gjTuer^ j»jJI Lj^LiJI Lai 

(^aJI (Mitochondrion) 4jj_lj>J! i^liljj iaJ,l j! 4jjjUjSLI! ^1 nj . naJI 

g-jl uall tfJLfli (jLa I aj^cj SjLLia 4^LU Li^la ^jjr" i 1 "^^Ij ^IjuiJI 

Jj^*_a La OcjL^ Lxjj i(j!j-j_>J!j CjLj_lI! Lj^L>. (^Js (j"i?l 3j>^>.jJJ 

In",,,, a L>U> 

S JLo. _^JI CjLjLuJ! (j-a I J_U1 (j I < , ,,tl (j-a CjljLiia 55 (_Ll3 CjJLs- JLSj 
( j-a l_l^L>J! (_£JL>.I £-<-a CjV^tHll Jl>.| (jl L , i , ii 1 La_lj 4 L*_a O-a-Uajl 4_lL>J1 
O Ljj l^uJ I CjjjJaj i_dJj (j£. . (j-Ojli. ^1 '"■ 1 mdjl (jl Jjlj (Jl i a a iVI 

kij!jL>.^II (jjs La I i q 1 ii-v (jLa t jSL&j . L^L>JI SjjijijJJ 

^Jl LaU L«_a Cl».<--sj ^<u 4l2Hciva 1 La (^ OuL^ q\j t4 \ 7Ti , ,,U 4jj! J^l 

(jl_j_La L-aJl ^_fl> (j^jjjjllj!) Q^jJjjJj 4jLa (j_a (j^S^Ll JL>.lj (J£ ^ , , ^> i J i^LnJ! 

. <Lo- diLuL? (j^a J-f^ JljIo. j-A l_La JSLs I JlSLflij . 4-lL>. 
jal^ lLL! j (_Lt3 Lai . <3_u_u ^jLiia t_ !j-2j La (J^S ^ji.! (jjii>J! (jl JJLjj 
^LAIljI ) ^1 d 1 ,<*>j-*J1 CjV^ seAJI ^c^ljjj jj-a I ui m ^ a b >i 1 1 '"'^ <>.«tl (j^J 
^1 LllLi-I jjt->*tl (j| jj (^Ij^JI (_LjJ JlJI (j^s iL^j^tJ L9jLS. CjIj-JuJI 

a u se rt O^JJ ' (j^JjLCJ (jSLa-U (j-a ^ ,,^1 (j ,, i-»J1 ^Ijlo^l ^-aj cJri^ 
^LLilj I 1 j * a (J£ (Code) a (j_a 4_LaL^ , ~ 1 1 5e a 1 a j Cjlj_i3 JjLu 

(j£L! i(jjil>JI ( _ ;r 3 5 LflxlXI >— iLjj ilajJI JojJeJjj . « LaHi^U 3j_fliL>. 3 JjJL>- ^1 jjI 
w I r tiJJj ^e-i^a-j .(_p3j_2Jj La (jLcj_<j, I 1 J a jl LuILajJ Ij-fli Jl->>-1 ^ 
4_*_o^_aJ_a 4_lCj Lcb-ll LiLLvJ j ulxII (jj»_t£ i4_u_o (_£jLtl_a (_Lt3 ila-fl^ CjLijj^LiXI 

.DNA (Lo) Jl <j^ ilj^i JjLu Js, 

(jl L^JLu Ld^ 4jjL»ILa CtUc (^-^' CjIjLlIII Q£ 1 1 4_uj/ jLiia (_LlSJ 
(j^ja- , ,i^VI jjjj - Ij LcaaJ I CjLjLilILa .(_p3j^l (^Js ^LflijLa Ij_uJij CjJjo 

d taj . .. .tl - Ij . >■ ^.tl CjLjLJJLj 4jjla tiJI jj| OuL^ CjLLajjJ.1 (jl Lajj . ( _ 7 jjj^>JI 
(jjj <oU I j_Ji_a lL P=jVl _4^>. I J , ,n\ j Ljj£-a |jj (j|15cj^Vl (jLa 
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feujgSJI <>,n.i.'i jjJI A^>lg Cjjjjio 



^tjjLj (jjs 4l>.j_U liJJj Lj^iaj i(ju>.j|j JljL^JLj ( _ ;r l«J! I ir-i^fl 4-tjLla (j-o 3j^c 
. 4_o* ^I^J- 1 J-^- ' ^ * c 4JsaLt_u^_s ^* ' aaj 3l_j_>J! 3 J La ^ gg3 OuL^ ipajV! 

JlSj . 4_uuJ,l j^c LtajJI jjiil L0L4J j»Lu/ i^jua- 1 n^VI ^La 4j LulIj (j-o 

tjlj— i Vj . ^-ua- i £_o ' flJ^oJI ^lali i ■■" ^qJ (jj^-JI '"'^JJ l*3jlH (j-* -i 

^ 2 *^j^^jj_JL^-5_Ljl S_p>J! oLoLCIl <j-a Jjla jjlc (jV! jl^-jj 
ilu VI <_)iiJ-«-J! 4JSLx-i V (Botulism and Tetanus Bacilli) jlj^-II oLj-Lagj 

4j>.j JLl LuLui-i£ (J-oLi- (jlsjVI CjjjV! Lai . ' a^J I (j-o '^Li. 

j^>.V! CjjjVI (j-S-Ij .sLLa ' a-laj I j J a ij^LjJLij i^jua- i n^Vl (j-a 
<L»-a! (j_a (j-o 4-LLLl 99 (jLa I j *C itj . Lia^jJj-U JiaLxj 

(2yO-ui-!l (j-o oIjLlLL! Sj^i (.il<*i ( _ ;r 3 SjijLtaJ! '"^jj <>.»tt c^jL^ 

<3_uji (j^jla 600 (_Lt3 lLL! j . L&jlx-iJ oLLa-pJ,! {j La «"' OuL^ (^yjJIj 

jl mi" il iiju>.j (_p3jVl j^Lljo c^jL^ <_JLaJaJ! 5j Laj i ■■ i ~ ■ i La — i (jl 
jLa_a_il_i cjjl>J! .Sl_j_>JI (j^o 3j_jju>. (JLSL»i^/ jjl t-» ; tl 

^jLi i _ T J>.^_i L_ljj-aj 5^ Mil— i-Q »^ ui t Juu 3l_j_>J1 j j ^la (jl .^jLjj-j-oL^ 

3j-_tia_>J! ^^jJI J_j_4-J ^Lsjj t JL^tla jj-* J-^l (jyJ! jj tajj ^oJ 3l_j_>J1 aJJb {j^-l 

j^LJ! (j-o j-uSLI! I i ajl Jl>- Lxjjj i4_L<j/ CjIjLJLo Sj^Lii J!>L>. 

j-jitSLJLl jj>.j3 CjLLa_j_>JL1 C<-r (j^l>- (jLjj-j-aL^ jL?2_aj! CJJL>. ^jl Loj 

3j-_u^ CjLui^ CjJL>.j cLu_u ^j^jJLs 500 (J_ul£ i3l_j_>J1 f)l^> Mil t_£lilL?e-a jj-* 

^jl 3 T p* (Trilobite) ouLi^Jjjj ^jj ^ ^.j , ^ At! cjLu^Lj ijr ll ijr *iIIIj ^jl 3 T p* 
Ji^ ^3 ^j^* * ^a_>u i^Ltla Sjjj'CII Cj1j-*far*J1 d i mi i tdji ill / j_ujj>. 

L^jj^ ^jjjs cjIj^LJI (jj^^ cjLjl^pJI ajjt o-iL^ . di Lta_L>J, I ^La ( _ ;r a 3j_u^ 
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jji (_g I Lj-J jijlj I fcilc i_g jUjo (_psj^/! ouLs (jH-II cjLI^-l>JIj cjLLill (j-o 
(«J LJL^. 3j^>-jII <LpJI oLoLsJI <j-o £>i i^l (jLa jl^liILj . (jVI 

jj 3e Lai I JU>. . La cJsj ( _ ;r 3 4-lUsj^/I Sj£LII I J-o 

jl (J^iaj SjHil (jltjjuj ij^Jaj Ljcl J->W ^jLcjLsJLs . LtliLa CjLI 3J-=»<J 4-4-ijJLll 

. ^11 (j-« w flj sej -j^"" 
j^s-VI J_«_i LfcJLa.! ^1 jjj (jLj^aLs jLa-Ajl (J-l3 OuLs ^1 ^jVl q] jJUj 
(J*s mi i (JfrLi gajj ^ j *^ LuLajl* a (jl 4jr JI fiLLa £J->- LilJj Ji^jlj L-4-ijJ ' »i La ■ * 

*l>>.Vl <jh! j i^jLuLnJI < M^e3 cuLj.^ntl <j^ JjIMI ^jd VI 3 jl.^ 

(jl njj^>.| 4_<^>.Li (j-o iJLxj <j-^J •J-i^^ > "^' (J-° Jj^^ lSJ-^ 'UluoJI j^c 

J-j-s LuLiiLa. (jLs ^Ltb 3jjjl>- 2jj i *--"* (JK i"iV ^ w U ,11 jj jt^ll (Jj_«_a 

j«J 3_j^j_>JI L$jLuij£j 4jJL>JI 4jj-J t_jjjjjl jjialll (jl j<u . (jLj-jjiLs j La-ill 

La! .j-^aLvVl ,_L^-<-u ^ cuA££ (^1 3_i>.jL>JI JLCiVl ^ ljj.3 ,_>uSL«Jj 

ijjs-VI Jjlj L*JLs-i «.L>- SjjJLsJI S^L>JI CjLajSLlII (jLa i(jLj_^aLs jLxjijl Jju 
Jjlj id *C n i ii (Jjl i^^Jl^lJI I c J i .it '"'J J^' a ' I J J ' " ' 4Lfcj_o 4cj_^uj 

j^is. Ij_i^>. CjLLa-pJ.1 ( _ ;r 3 CjJjvj (jjJI CjLLlII CjIJj Ls_Lu n_gjLa3 (jl ^^p- 
^_j^Ja 1 *v \1 1 ^ ■ , ^.^t I , >. «t , ~.j j . «U_ojLJI J)j-«J dt^^JI dJJ!i 

Cj Lsj-LJJ, I J £La_L>J,l CjIj ui3*JI j j jla dJJi J-JJJ . 4j^Li! CjLI^jj>JI jlj-c. 
3 i ii iLlJI (jlr (j Mjttl »^jU", , „" j^jJI . (_£jjj_n i 'I <i i .itl (jjs 2_uLoj-ilt 
iCjIjj-i^jLlj jJI I j~ « pj ijLa- i"i^l (_j-!jlj i_ij>. I ji jj I (jJjl Cjj^Lsj .tLil 
n." i i^-ijJLiI (jl CjIjjj^sLj jJI i.~ i j I" joJj .jLtjVl jjolaJI (Jjl j<sJ CjLujCULa 

(jLj_Lj>JI jljU>.i (j-A (jt^' ^i)^*-^' CjLI^l>JI jjj-ic Cjj^Li (jSUj 

jIjl>.! (jjt (jlII (Primates) . .h'jJI '"'j Ujli ajiill .(j^Vjdlj 

' " 'J i " =Luj/ (j^J^Lo UlC (jjl (J^l J_Loj . J Ml 1 1 1 j i Jjjillj 1 (jj.il » I nil 

^ua^s- ( _ ;r 3 iUj/jjjJLa 3jLj lilli O-S^ljJ tj ui ill d i uH (_^<JI (^J^l CjL^jL>J,I 
. (j-\_u_oJ1 (j_a ila^a (j^-i^Lo d * ■ ga * (_Lv^ w ^j^ 3 * (jL_ujl (Jj I j jcj i^La jJI 
<LaJ | j^uuj I (j^e-i Lb jjj iCjLLlII ( _ ;r 3 mi ill CjLoL\JI CjLJuj 
-1 <i i n II j-x-i (jyJ-JI Sj^a- i"itl Li3 .CjLLiJI ijJLA (^yJI t_iljL>>jlj 
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( _ ;r i^.^/! ^e-i jLfcSJ-cj (j-GjoejI/ (_$JJ (j! LJLc. ^jk*"' ' "_' 'Lii-S a *Jaiai\ 

jl a mi^M (jj jjt^MI ^JaJLLa ( jjj_ul_uj »1 q i nil ijr 3 Li^JLjjJsS (jl 2 "-"j 
^LU JU>-Ljj t^j n o mi II ijjli (j_« L^IlaLLs J g**< i uJ 3j-u^j 4i_ujj>. (jjl£La 

(jj-IJ _}l 0 J-A 4J 4^1 ^^J! (j»0 tj^J^-^ UlM (jj-lL JL>- G Ll^ 4(_p3J^/1 

. cllljJi-ut^lj^L!! a i lU CjL-cJLa . (j^c-1 4-a JLir" i n Ij (_yA <3_a JLa-" i uJ »l J.C, 
(j^e-i Lol w AjU»j II I jl t~ ^fl jlj <i" t nVI LjJ (j-ajj 5^1 tall fj Ll^3 I j a i 
CjIj JLukt)jj£LII Ljlo (Jj-^"- 1 iCjIjLlIII jjr^ (jj ' * ^**~ " Luis iCjLil ^-l>JIj ij iau.ll 

cijljj_Ljtj_ij^JI jijtjj oLjLJJI JStj L«JLulS . Lx L q j u a Lutll ^ilall ' i (jy^ 
J o " i ii ) (^LLILjj ifl j-$-l! (j " a UJ LlkJj <_ i j i in l_Lo (_L-e_LU (jiJ - ' n^^Li 
(jjjjiLII Ju 1 1£] (jjlii taj SjLsjJI tfj-A ^yflj .tiJj^ejj Lcltoo (^jll iLsLLJI 
j-ii^ajj >l (j-o tfJo-G (jl CjIjLiIII i.°"i V (_£ jjl (ja^tAII jL*J I ' I <— Sjjlj) 

cjL3I i i II <ji_> (jjl t" II I j_o> ' -i ^ c I I i a . cjIj Jl-lj^j-jj-SLI I (j_o J^jj-ll 4juo 

(jiLiuVI (j-o ^_J-tJI dl! j 4il . jjs.^1 Lo LfliJLs-l (JjkLuj (jylll CjLjI ^pJlj 

I j <i~ i n a 4 Lg-L^ 3_lx^jVI 3j£LII ^ iJIj^cj is jJlj (jJJ (j-o 

.^ILo j^-lla I 50 l_t£. JjLJJ ((j n (j lilt I jQ->»-3 (j-* sCi^LLs 

4iiil j j_o . SijjjtJkl 2jj ciajJI CjLljj_>JI ^1 jjI (jjs CjIjLJUI '"'Ij uiC Jl>- 

a JLsr**i i n"j 4-u^ujJI 4_i I oUal mi ill AjLa-" i uj . t- Ljj^o Lc aj (jl "K^ jLa 

. 4jJJJ>JI L-fljLLijJ! • 'lAl-XuS (_y3 jlj <l"l ( ilLj SjJS JjLJ Sjjl Ljjl j ^ jLjjJI 

U I c j Laj i ■■" (_ylll CjI-Lu^j-jlI! ( _ ;r 3 (_psj^/l (_5-l^. SLu»JI g i^-> ( _ ;r 3 Jl-><-1J 
i 'I I * 44_ljIjjJI oLt^-LlCJI (_Ut-;>o (jyjJI 4jj|j-iJ! (_psj^s->JI (jr^J »l 

Lj! j jbjixuJI Sj^a- uia 
. Jo- 1 j Ji> LJ ji^ 4j| Ji>j 
Ji^j . Aj^tlllj ilj|j_>J,l j«JL»^ (Jjjjo-j Jii«ji ALlaj ( _ ;r fl> ^Ll>JI 4_lL>JI jl 
(j_a 4J1)IjLlL« 

. 4£jl>. 3j-^>. I (^1 jocj^JI (JjlS (Ji^-i a Ij-LaJ I s; I jo. I (J^cluj . (j-\ i 1 nil 
S(_UtjlII !jL^J 4_lL>JI ^J^J ' .(jjix^/l j-iLjjj/ 4^JJ (j-fl> a^jJI e I 1 Sa-u II AjJI 
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SJsLLaJ! ^Lij^jcjj iCjLjjj_>J! ^Vojoj i L^Jj^Sj (jl ^' a ^ "- ' 4-12La 4_uj/JLlA 

.^Ij-JI jJljjJI £LlUj>J (jloj^JJ 

ij»jji^e-a JaLibajU 

.2LliJt <yj ^Ll^JI oMcLiU! ^ jJaWS (Pll oLV^Ij (^UiJ!) 

Lj-La altJe * i^ui^tHJI 1 Laj Ia3» ^3 (j^alajLj jj-ijJ! (JLulII^ ^Jt jjLj_>JL3 

4_«_i!jJI SalajJI 1 J LA! Jjj ( .1 1 Ljia j^jj -<jl-«-a ( _ ? ljjj>. J-aX. 

j\ 1 (Nucleotide Guanosine Phosphate) .-.I A , „jAll (jjjaj!^. j_u^_<Kaj ^< 1^ 
i*LLa 4jaLW! J <i~ 1 iu (_gjJ! j*C mil 4jjjj>- "' ^ a3 ( _ ;r 3 *j uiC 4jjL»J! *j ta >■ II 

j-aljl (j-Lc *l— Li ^- * ljj jJs! _aJ! iCjL^-JLtTJI w 2 Cj (J-i iJjulII jjjG 

^lll 4_ij^a_(J1 ( _^>a_a_>J1 ijr A SjijLLl! CjLjj->J1j . 1 11 U j-t-^LutJI J-^^H 
jl ( _ ;r L>.ljJI ,3-«-«J' (jr^ 2_aj^e_a«2_c ; jJ_a>> ^ 2Jj|jj(_a (_>uJ-«3 
La I 1 j i^i JlJO i_3j 1 11 3_lL>JI Sl^j ^1 iljLal 1 nU Jo.f Liio Ijlj 

£_jLi^aJ! jj-* 1— tll^j i"i a I J uj J-SO <^-0* i4jJ)j£L»_a ^J-aJt-a ^3 1jLt_djl A 1 nil 

(jiijl^Jlj iJ-«-»J (jl t^cJ I iLa i-Sjjj (_gjJI DNA (Ljj) (jua- 1 n^VI (j^aaJLcll 

JjVl (j-c SjjL^aJI oLajLoJ! J2ij (^jJ! RNA (Ljj) (j^j>!1 L5ji>iJI 
jjl .-.^1 U-. La J L^fl! ^ .SuiiJ! ^Ij^.! jjLu, ^1 DNA (Lb) 

CjLa^U 1,1 ^j_a «llal£LI1 4x.^_a_>Jl1 ^ 1 ^ai>.V jjt^"tl 4_u_u CjljLLa 4juj 1 cl^tHJj 

Sj^LkJI 4iiIL LpjL^ Lj^jl 1 Iil ^Ll>>J iSj '""!^ lSJLJ-^' <_>-a-a->JI Sji^>.jll 
i—Sjju a 1 >JI CjLljjj>. ^La liilj ^1 Lta^j i J-a^ jia-a =Lla ^1 

■ L^3l jj 'lliiLa-a Lir 1 11 ) 1 ! JL>. ojjLJI i""i 1 nVI La^ ' aj i_ kj£ 

. I Jl>. j_uSLII i_3j_«3 LjjJ 
(jLajJU! 0 1 ta-L> d 1 uug i^jjj_a jjjjjL>. jjt DNA (Lj) (_gj|jjJI a 1 >■ 1 1 j 
CjI jLjU^jKojJ! a\ tali 'I jl ^1 jj (jlj . LujjJL>. LyL-u L>-j J jjs-V! (j,!^. LutJL>. I 
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J i -« * * j jJljjJI J^Li-j SLl>J! jj* <U (jUjSHI ^ tagjs.ll (jJJLA (j-o (jr^ 

i n i II ^c-ij-jLi j-uiILo jo-ij-i! JlcL_uj (jy^>* ^J-t-^aAJI 4_jJLtC IjLu (jl Lo^ 

. Ly>23 J-ol£ uu f<Cu i n ill (jl ,jjs ji^Ll!! (DNA Polymerase) 

il j*l j ,j_a 2 > 4j- i M ') £_u^5 ^1 4^1 r ^->Vl_i DNA (Ljj) ^j-2jj 

4_o*^u 4j!j^J! j-A^>. 1 JLAj 
j-utj jJI RNA (Ljj) jJt jj>.T ^ » di! . (Metabolism) 

»1— i-q— 1^ (j_« 4_Ll*_o 4_o*l_u cLt-£sl_>J1 j-olj^M jIjlj-oLi (Jljj Lo (jLcj-<_u 3jL>.1j 

I JJLC (j_L^ liilj J^j .j uiJl£ 
t_gj mi ill (j ni-r II 5J^j>J,l 4lal£LII Sjjiill (jl '.(j^M (_^>- I jiii- (jjjJI (j-o 

i"i ( _ ;r -3 3_jjij_iJI (_psj_«_>JI (j^-J g- 1 7" 1 1 liy-^ 3 <^JLJLa dj&j o' 
(jjL^ (j- 0 ijjJiLiio <■ 1 1 n~>.j iJ-U^al Sjj ir-i_t L^jjUij *lj| (jjs I ^ <S[ <i_i 

d tajtiJI i>J_A (_^>* *— ^H 1 - 1 ^ (j^^ 6 -^ ida^Jl (j i n (_^>* (^L^ LiL)- 1 -* 1 - 1 
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U", , ,, i (j| 4_2_Lioj sUSLajs <^JLJLa <j^J • *^L> uuJI CjLuLd! 

Jj L^aj&U aJ^j-i t LsLiLLa (J < "1 1 uj (_£Li CjI Jl-u^jK^oJlII ^-s^* L-^-iJ (Jj-2xuiXI 

.^l^iJI <j^s Jjjj. La J£ 

iZjVo^t-JLa Selection A j Mutation J j-st2J I J^Li- <j-a j>talll fs-y 
IjjLi <GSL!j . 4i«x. ^ ^ 1 11 it! fujjl ttaj^l ! j>! jJI J}L>. iij^i jl <jSL<u 

4jlj1/^/I ji g \ * i'i^I (.mi n_i I 1 aj? CjVa^til! iij-^oj U-^-j La 

^Ll«jSLII j>I jII j! S-ujSLII 3 < uiVl ji (j .10 M.tl Sj^L^il! <Ua ...A;,tl 

Jo-jj-j ji Cj I J_t3j_il£jjJ I j-JJ>J (jl (j^-aj L$l£ «Lui/Vl oJJlj Ja-pJ.1 ■ La 1 "j tl 

j 1 niej LuLa I jl>. LJLc J^tlll Jjl«-o (jL^ ! jlj . jJic SjjjiJ! (jisjjuJ! 

JjUlAI I JUt (jL£ Lai . A i 1 11 Cj I j I j I a £ \ i~ 1 11I j J 1 J^iaj iljl 

a « J £_a Sj^La (jjSij (jJ SJljJijJ! ^Ijj^M (jLa !jL>- I LajieJLa 

Jjsl j I j-i^I ^j'j^ ' . ' I SLpJI jjiaj (jL^ (jl . (jixSILuJll j-JuJI 

. 4-a^a ' " 1 La j^" is JLso Qjl jlU! I JJt j "**•"'_' LajUxj . £ LcjjVIj J^tlll <j1_i 4jaj) 
(^j—Lxat a 0 3> ijr 3 Ij-uju DNA (Ljj)) jj_a JU>.1j J_u^_ji£^j j-uju L 1 1 1 11 1 

ajJI iIjLjj_£L3 .DNA (Ljj>) Lr 5\ aj-& £jJ-i3 ujjJI cru^j-J! ^ Jls-Ij 

Lai Luj_2j> SjjjJi JJljJ (jyJJJj' J-^ 3 ' (J-° OJL5 jL=e -y (j^ 1 -^' (jjiLJ! ( _ ;r 3 ^Ij-aj*]! 

(^JLULij 1( jrU»- 1 n<Vl (j-a Ja! 5-lL>IXI ^Ljj£LII Jta] j ■ (J>LgJ1 ji,_L>liL< 

4_ajLia 4j!j) ojSjJI (jjSij Lg-iSL! i^jjl jJlS (j-a La ^J-b U>-p- 1 1 a ' . ' 

J i^al j»jJ! j-lli SjL^sVI (jl ^ dLi tillia • (Malaria) Ljj>LaiI 

1 1 «a 1 (j_a ^-Aj i^jJI d a J Lag j-u£J1 j-uQl! IjLA .cli^JLl (j^s 
(j_c p se m ^!j_a_>J! ^ajJI CjLjj-SLI 4_i^1j^. ^J^AJI jj 1 a II (^5 3 tj j , ,. < j^jtaj 
(Ljj)) 3j)l_a ijr £ Jl-lj^ j K^j (j^_l^La ui£ ^^aj^a (j_a Jl>.1j JLu^_ji£^aj J-JJLJ 
<■ 1 1 r I tj-S Cj!j_jJL1JI j-jLlj J ^ >j (Jljj iS-p-jij^j 4jj_Juj 4j1=»<J DNA 

j-Ia_u Lut ^£ l£J mi i-LILlA (j^ijjj . i"itl (j^, (j-l ajqie aj ui ■ 1 1 (j^e-i ijJLu 
(_gl iJjLtcVl (j^>Jj iSjjcjIJI 4JuLaj Lax. 1 ^ I" ^- ^ (JSLcuj j<sJL«J! ^1 

Li^lSLa . 4jjjkaj>. Sjij 1 aj (j^iii Lalua j La- i"i^lj (j^e-t3 SLiitil (_ ;T Jjj_>J! <_ilSJI ( _ ;r 3 
L^aj a^J CjLLujij-aJ! Ltajf ^ JLa-"i i n i4j!j^oJ1 (^y^ 4_)J)^_lI1 (_paa^5_>J! ^ JLa-**i i n 1 
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feujgSJI <>,n.i.'i jjJI A^>lg Cjjjjio 



(_£^a_Lll ga o >J1 Cjl_aal*_a 4_aj>.jIiJ ^ ji r" i . 1 i -LUajl 

<~&^ (j£ (_Jj^i-^l CjLjs^UJ,! (jl_Ju LuLJu ijj-Gjij-jJI Cj La j I » a ^1 
(jjjLJIj jLaji/Vl ^1 i LlK Lui jjfc S-ujJjJ! Sj^aJI tfj^J ^gjLJI j J • oilll t>0 
oLjL-pJIj i (Slime Molds) L gj j> jJI j-La-allj i (Angler Fish) ^ £JI i'I amj 

£cjjLi]l ijr 3 3l_j_>JI t _J_t-o T £yz JL>.lj mi a (JL\a jj-a Llj JL>*J 4«LlL>JI 5ji_o* ^Jl 

.3l_j_>JI ^Li_il a ' 1 i_d_Jj (J^Li- (jjJUj jJo-i-lJ I (_Ll3 LtajJI ^LuijSLII 

. (J_j£JI SaX I I-t^J^ tr^ ">.Jaj>.jjJ CjljLc £ (H^S) 

w 1 C c-L-i-u l_tia_]t Jlaj>^a_a jjt (_£J-JI J^-JI JlLa L^_a Jl^-**i < a \ (jy^-JI Cjljlj-ifoJIj 
4_j|j_l •<j- J *L>-" 0<ja_jJI (_gj"i miU J I j<uJL2JI (j-aj-II (_pajVI 

. I iK S_uj-a 5jJjVl oljLJIj Lalii^i 4_ajj-"ii,i't i^jJ! c.Lc^aJI QaSLj (JcLuJI 

(j La «j Luj-c UjLaj LiaJ L£ cjlj!j_<iJ! <j-° (jpLaj j •^■^ (jSLI 

w La * a J LaIL*_a ^Lc^JI 1 JL^J ^ 1^.1 jJI ^La i nil ^j-LgaJ i ^Lc^aJI ( ljI ^j>* »i La ■ * 

^^,3 d ♦ u< j| ^ Jlj^- **t in i L_L^ L ajL_Lcj a t ti 2 1 ^jlj La all jj-* 3 ^-^p^ cLixLaj 
w 1 c < a se ) L_L^ ^a_iJ_SJ1 ( j-*j-II n a ilitl s^-ua ^JlLa-j ^^^Jl ' ' 

.3l_j_>J1 3jLa ^Ju^aJ (ji 1jL>. J j ■ Qja jJ^o^JI ^>^-a-i 

.^jjl jJjjLa ^LuijSL!! ^jJ Ljjl^Lv LJLU dJI jul (jL^ ^jJ! ij-Lj-a ^Lllj-u 

i l jy>.ajju^l[j Lie. ^^(j^j^LI^jVl ^J-JI Lisj^-a J^i I j-A O^J 

j jj'stl j L_il_uSLII ^^"i Mill c_t£^a^ (j-* * Jj-^- 1 (Q-I *l-t£LJj t»l Lga^JI ijr J| j^pajVI ^j_a 

^■j-ILal (jl J-K-JJ ■ (j-u>.jj J jjjll (jljiia (_Ll3 CjJLs. 3Ll>JI (jlj ij«jtr»JI 
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i<LuLt.^l (Beilstein)«(jjLlJaLu>> 3 »Kj i_jL>.L3 i>j-& (j_a J-«-*J 

^__ujj>. p ' eaj I jljt_a ^jjj uic J 4_uLu ijr 3 4ijL^J! ^Jl 4_t-a^L>J1 (jl 

4l>.j_a 3j>^>.jj3 (Jlu^ cr^' tUljLiJ! 1 la - a LLaJii=lo-ul I jl LuSLa-i 

4_ul_La_j£LJ1 lLuIjijJI lLLoj (jl 4_t£La_i 4^LLi j 1 < a a (_^-r>jV1 j-ax. (j-a ^>^-* 
VI 

xje^a a J 23 3^*** * A ^ ' ^JL9J *' ^ ^ 3 ^ ^ ^JLlcsj w **'^ i , luj^ol^j ill 

CjLjjjj>. j^y^ 4_ui JljJI Jajj-JoJ 4JjI_4-4 Jajj-il/ ^5 4_U_j_a VI (_p2^Q->JI 

C_ <-^J»J (J t 5^-L-Lc3l5J 1 <LjJ^_il 1 J_4^eJJ J Lu> V 1 * ) ^_J_1 t ijr 5 4-3e-L3CLLt3 i_L>J^_lL 

cl U", , i L»_a L^_aLj_oj 4_u1 J_J1 (^pajVl CjljLc. ^>-l (Q-^J 

Ja! (jjo 4^IJjs (Veroids) j_ujj_iiJLi SLsjijjII 5jjJI ol_ol£L!l 

jl L^-ISL»J i l-i i ii J? CjLjj i<ir J^>-J Jjitli jl <_u ii-ill (j-a ij^l^JI (_^_J 
La^Li. (_gj|jjJI a i >JI (j-a I i^ia> «LaJ Jjs Cj ! J_u^)_LiI La (J£-«i (_gLi =Lo- (jjSj 
Jl>. 1 j ' la-L> (j_a 1 i imT (jj-^J * C?~^HJL^ '— ^^-^ ' (jr^ ' ^ ' "JLJ~^^ 
cljlji-ujijjiin (jSLajj .(jiUI iJIjjIjJ! jl (^JajJI J< Mill ji.L RNA(Uj) (jj: 
O I xi-j d-Ia L^-J^ ^_a_(JI (^y^ ^ a"i i ujj ,5 tl .>.t1 ^•ys 3j-u^ «L>.j^ (jj^- (j^^ tl)' 
4_lL>J sLujj_>JI 3JVI ^ i n" iCjLj/jj_LaJl^ (j-*3 • L ^ 3 I ut^l 'Lajl 4lal^ 

Li^L_>J1 ^JLl^j ^* < a a (j_a L^J^o I^tP* L^fljUa^j ^^-^J j-jitSLi L^_La j-j^I 
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. CjI JLujij-loJI ^JLctOJ ^* ' a a ijr ll 
^yjJI CjLj^ajiJI jl (Pplo) u'i j ■»" '"'^JJ ''-•^ jj-ial (jl 

(j_o L^JjLxj Laj ( Pleuropneumonia-Like Organisma ) L^j-a^jj-LLJ! 4 < nn 
di\ Lajtll (j^a-jj_a nm^ (j-° 4-<i]J_a ^^j-Aj • Sj-jJLt-^ CjLjI 3 T p* 

O I Jlj Sjj j-aJI ,j_a I ' j S « " j-J-^I (_d_)j (^1 tr-^J <— il JlJI ^Ir I jLjj£.I 

jj-o j jl>J! (j_a Vj t^^u^tl (j£La-i (^^-J (3^-^^ (J-a-^l (1)-* ^ * «i_La_u_u_J1 
LaJlI^. Ll^oSLJ j£LJLl ^ljjLjJI ijjas i j- a ^ Cj~° ^s^J * d 1 ■•j"*^ CjLjI ^_j_>J1 

(j a (j i"iT1 * 4JaLi_u^oJ Lajtll CjLljj->JI (j»a I JL>. 3j-u^ Cj Lj_a^ JjlitJ O-lL^ 
d J^J^^^ J J*" '"'^JL3 1 gjj i all ^ i -»j '** '"■-» xi| njuvjj Ji_j^JLi jjjiil! ^>J\ 

(^H^l 1 ' ^tH_1>t!-^ ' (J-" 1 £ ^ j>> -^ *LlJuV! JjI OuL^ '-^-'Jj • l"-*^" ^ ' ".'^ 
(J_a_*J1 Ij—U tCjl JLu^jK^-JI (j_a ^-iLLa a > (jr^- ^-^^ '-^J- 3 V ^J-^* 

.^LsJ! (jj-aJI Cr^ *<j-" * t^^J^U tfj-A JlLa (jli- (j-^ Cr^^?^' 

*j a j »j i"i i I J j ' a Laj iSLpJ! tjjlu <l -1 J a V^?^ lS 1 -*-^ iS tl 1 ill '^' a 
dim (j-Ci^^-J J_La VI t—ljLjtlill Jila LlQ-D I Jjj ^oJ LuSLIj iSjIjjJI 

Ci I j I j 1 a 4_»_ijl J_La L^JaLiuJ CLi\ Jj Jl^ Oul^ 4 «J JaJI ^1 (<a-C.J (.^^J 11 ^" 
. 4_i ^wui-i V J's i"i_t i Laj^c ' LlLoju LL«j3 LoUs 

cjljLiJLa . (_p3j^/l t_^jSLI 4 j i .I it Li jjj-s t_ijLajJI i> jjt (_y£ i~i V 

Cj^LcLojJI (jl j<u .(jjSDI (jr^ Sjy>-jjs 4^LW)I j 'I i a aj 4jJjVI 

5Jj)J i n a (j^^J (j! Lij-jLit_a fiLi£.ji ^£ 4_lj^>o ^ jJI jj-a 4_ul_La_jSLII 

3_i 1 4_j_Lj_a^/1 t _pa^_a_>JI (j^-J U^-* ^LUiflJI 4j^_tiajLll S^Ltl (j-£- 

jLia (^ OjJUs- Jl^ SJjLajs 5_uLuij^ Cj^LcLoj (jjSLj (jl Jj Vj .dJjl_Li!l (^ 

. (jjSLII ^La-i SLpJI cjLuj^a iSjLiill j 3j^*-a ( _ ;r 3 j^>-T ^«-JLc 

SIjtU 4_ujj^>JI - Lx»jSl] I (j-oij jj>. I t_j£j^ ^jls SLpell (jl^ jj (jis- (j^-!j 
£j_LLll dJJi LjjLp£.l ^ La ! jlj . LujJ S^aJlII '"'Ijj Lajtl! 4^jLia 

Ji3j^ Ml (j"u* t 

CjLjI_i_lIIj CjLjI ^l>JI liJJj Lai . I ■ aj| 3jL>.lj 4_ujjj>. Lj^-^I^u L^Jj iSjL>.lj 
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(Ja. mJ _jj-u JL>. _jj V JL3 4jV i La Jls. ^1 i all ^ jjJaj uilLufc JL>. JL3j i Lufc 
Cr^ ^"J-O"^' ^iS>^ JIjJLI Jjj i ii A^*-^ £ *-y-»- 0 ^rhU ^ " '"'^ 

. L^jSjju CjLsyLJJJ 1'^*" ^ algae a 4-uJajl j-^c CjLs^iie-a 

^y^JI (j-jKJI I jUk J J j j i ii ■ a ^< till JjJal (jl Zj^*' ■ ^ (ji'vtj 
JUs-lj mJ i_ Sj^. I V d S-Lfl3cJ j-fJ^ J^>- Jjii a L)L3 . ( _ ;r UsjVI 

* )Lx£ (J^-a i^^-Jj-^-VI jjjjI—lJI ^j^* * Lai .(_pajV1 ^^jAc 3l_j_>J1 ^Jt> 3l_j_>J! (j_a 

CjLljLSLI! 'Lj-Lc (jj-£j (jl <j^-«-i La I jjj ■ a3 JuLs (j-uLuollj '(j (J^tP^' 
3 j j-lc. CjLuLCJ! '"'Ijj i axil i. ilr ? dUal imJjjs-VI 

Lg-3jj<-l 4 _yHj 1 SLpJI JlSLiI/l (jr^- thi"^ (jjJLAJJLJ *^J-A ij! (^-11 (Ji^i9 

,-,ljU^ j ^ J a cLLj^ls d 1 1 nl t n 4ae_uj Li_L*_a mi JL>.Lj 4jj_Ua£. m^I (j£Jj * 

fjLCa ( _ ;r 3 3l_L>J! (jl (j-kl ■ 4^jI uu a j-JlC Sjj-iia 
4-l L l«3j^ T J 1 CjIj3^Lo*V1 1 £_a Ot~*" > * ^ ui-ill jl tdll^ i'ii'^JI jl t_£!j>. 1 J)jJ l_l 

t>SL]j .4j3J"n,iU lULul^Jlj JaUuJIj jlj^l j.^Vl jjjJlfT Sjjii^tl 
. ^LjlS Laixs&jq 1*m mi (J_iae3t (jt (^jJUSLa-j^ 4 ijr i^_a-ij-^>.t llil 

(J_i i^Lj-lJ (J^-t-^^JI t- i 1 ^Jau-ti JL>. V i^j_u^_a^!j ^Ltlj i^jLLiXlj 

CjI j <a i ntl (j-a L^tH CjLjj^j>J1 clxS ila^i i ■■**'" (j\ (jSLa-i L_ii_u£j jcjLc eilLLA 

3_jj_pJ.I LLijLjo jjl^j jlj^l ^4^. . (Manna) ,jJ.I Ual , „* jIjA ^^ic 

(jt c_t^£LI1 1 JLA (JlLa i _ ;r lc SLijeII j-j_aILa (^jLc 4_ail3 (j-* d)^- 5 La^_aj 

( _ ;r Lc IjLA (jlsj-ij ^yla-uJI 4^LaX.I l^jj- 4j>jjj^ Sj!j_r»J!j 1 1— ]j-la_L^m 

. Cj ^-a-ij w 1 2j tilt-o* (JjL_u^M (^jJI ilo i nil (jjs j J_>J! ^JJ LgajJI CjLuLCJ! 
L>-jL>. Ijjsl i." i i ii A • allaJLI t_i^j£Lll I jut Jila SLpJI (jl (j^jj (j^-Ij 
4jl>sL>. (^ E.E.SalpeterjILijJLj/ mJ . mJ (_yLj-aj j-a iOjjj>.I i ^jl j i n-»JI ,j£. 
(jt (j£La_i La 4^JU (jt ^ilaj i * V Ji_j^QlLij . CjLtl i n ->JI ^j^* * i(J_uj^^ 

LiSU^j (jL^ lil La <_sj-«j (jl Lijjl LliCJj i(jl£LU ^ SLpJI (jjSi 

. (jK i ntL ^Lal (jjSLj (jl LcajSLIIj *Ljj_Lill (j-ul (j n I J-* (j^s (aJLtl 

L_£1_=»0 (jl (J-J-S jJ1^_jJ1 (^j-A Jaj)^ uj| QjJb t^^S ^_y±JJll\ (^jljjo M^JL>.I (j! 
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feujgSJI <>,n.i.'i jjJI ±j>\q Ojja 



j^JJ I j I , ,. ' j 5. if I LaJI CjIjLuJI J-a-so (jl (Jjo! (jlc CjLoLd! 

. I JLjv j i i r-i '"'Ijj LtajJI iJJt (jjS-J cj' (l)^- 4 - 1 " -LH^'j (^r^^' J^?^' ^ .U 

JiLo illsljLiJI ' tL>.| (_fj-<-u <-^J-JJ CjljLiJIj A^jigJI Lflla-I ' (j-a j» 1 eaj 

w I c JiLfl_>JLi 4_*jLc w 2 lS (jH-I' (ji-LxJ! ^I^-J! cjlj^JLi jl 4(jij>.jijj_L$J! 

4i£Lj i^jJ! ^1 »Utt ^ J n*i 1 n* ^pJI iLsLLaJ! 4-ajir" 1 ..a Lgli-I J ^ Sjlj^J! 

i^l 5^-1^5 (j no uJI A La 1 til L$-La fiLajJb La ^* ■ aaj jl LojL-u d K mi a ^ ^>^r 

(j-jLSLII SjJs -'l-ij"-' o' O"'! 0^*^-5 'O^J^' O"^ ^-"^^j-^' jl-" 4jl_Ju 

(^jJI l^-r^ (J-t-aj 4_ajLc CjLIjL^ 4 Lilj jHj_lIL_o 4 1 »jj t taj . 4_aj?ej>. .iLojLi 
. 4_u JLa jQj?t^t_] L-4-1JJ 4(jVI (jy^* 4JL>.J Cj^>. ^) (jja ^-J-^i ^-u-aJJ CJ 1 jILa^Ljl^ 
4_LsI_4j/j_i I j , ,. A » (j| cLajL«JI iljLcjLd! (j£La-ij 

(jl I 'j j 1 a " JL^j . ^jjLi-aJI jl iJliLolI! <_dj^>J,l (jL<i/ L^jLii/ 4jL«JI I Hjua l^gje 
1 n'C a i^taj II jljCLal ( _ ;r Lc. 4laL>. Sj_uli (jLtLaS ( _ ;r 3 3j^>-j^ oLoLCIl iJJLik 

(jV . 1 1 iaj 1 (Ji^l hu «l>.Ij1j Lfjjl (^1 j j <"~> i_iijldllj <u^aiLI cjLa^Ltj LajiyL>. 

. Jui-uaJI 3_5_j_iJI 4>j_4 (^ iJ>i-5 ^-ri-^jJj^' 3 K i^i a J^Vl (^ic- liJLl* 

cLo-jl_«Jt oLcjLCJI (j^JlbLj (O-Aj 43jjl_cil (jif- (jjij^Laj (j^j>jj_4j/ (jj 'I j 1 all '*» 
(j£Lajj 4(_, 41 i II (j1^>.J|j JLj-^JI (j_a L^_l^j^ic_aj 4-jj 1^ »ll LipLuj^*. (_Ll»-l (j-a 
(jl (j^_<u L<tli '(jr-^j' <^jL-»jLc (^1 iIjj^Ioj JL3 O' S^j-><-ll '"'I . ..Ul »lt 

(jSLaj . '""'I hSI 1 all (_,Jji» (_jJI CJj^Laj Jl^ 4^j_>JI 4_ul jjl iJliLajL«JI (jjS-j 

jlLAf-Li Sji^>.jjs Ol IlSI LaJl (jj-Sj (jl 
. Lj^aj I ■ " * ^ 0 ' ' fl a_i_u I j *C a 
cll_jj>J1 L^Jt_La_lJ 4 3l_ij>J1 (j_a jJLCjUj^I 4) JLA ^jfc.^j f;l_La_iSLIIj fiLj-LtzJI ^ <a 1 11" 
lil (jSUj 4 LjjLCa! ^LpLi S^sjla i.-. . ..jl JL>. 4jI (^Ic 2.j ; Utla .oljjil ^y**-! 
J_L£. (jj-SLj Lajj^ 44jLJLII Sjjcjs (^^3 SJjjtlil j«JI^J(JI oljLiLa iljJL>.j 

. 1 " 1 1 1*1 . — T I j CjLjjLiJI^ '"'I • "Ul itlLl VjjtLa L^la (_Ljl3 
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ijr lL>. jl>.^3 ij-Usl_>J! ^t^". , ijy SLI (3^-^ (J^^axi «L3jjuj ijr u3Ll! 

. (_fj^>- 1 CjVL>. I * i j' a I J i ea^ I J'C i"m LxmAj I i_3jju (j I , ,, i LjjSLIj . LljJI 

i 1 * ^ILa tl)^ ^ 1 j rt i4_J_U3j^1 3l_J_>J! (jyl^. JL>.|j (JllLo <L*_u!j J (jj |QJ 

SLpJI jj^. i.~ . se j 1 1 (j! Jj-aj LoJ_t£.J . SIjtU 3_cSLa-U La : 3j_a 
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<j jJlj 4_j^ dJj'si miU t;r 12ll! 3j alii ti^^j 6' 
(^.Lc a_k_aL>J.t (jSLa! (PJI t_<%SjU 

L l o T l v ^e-Lx^i i4_u_u 4Jws <J^L>. J JLa-u-uiJ (_£J-!1 

(j1j»jjj>. 30 i^ya ^Jj^M ^ ■ - all CjLcL_u ^jj-iS 
w ta i "jtl L^-ujjj/ (^yi CjJLAjjI/ . I 908 ^Lc (j-a (cLujj) 
Laj . * 1 o i nt I j-^ 3-Cj_<jij tiJj^tjj 4ja^»L«x. 4jj Li 
j-usjG ^1 (_£J)i j_u£ jL*-ajl CjJLs. (3^^' I."' i ii (jl 
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a I i ta i all jJa jjs (j-o 4jjJLa (j-^ Sl^*-^ O4J1J jj! tjljJ-tll t_4-L#lj jL*j!/^/I 

iJ3 _3j .j^paj^l (J^>« (^-Uj-a <-^-ijl-i ^i^* <3-aJLJ-a 4j>.^_o jLscojVI IjLA ul)JL>.tj 
(jjjjaj-J! j 1 1 i 1 1 (j_a 3j_u£ CjLui£ 1 " ' ) c I 1 aJ dl! jj (j-Laa.^UI jjl-a^J-!' J^Li. 
^±~r £ J-iiaJI d la 1 til ^a-i (Jjlll 4_a_pe_i-a <>*l>^ l~$-*-° (^La_i ^jl^ «L>.j jj ^>JI 

^jl ulj Jj-jJL^o ^!jj>.I ^Li^. \ $ uiAj 4jj-t-a_jJLll l_u_uj)j 4_a^£L>- i aiSj ^aJj 
<_ 1 r u,i J_Lc Ijljv. J j r \ jjLSLa f-^-^ (_L£ Jju £3 J jJI sLabJI ioL>JI 
4j3 _3 * Cifll^ (jy^-JI 4H*_lJ1 < aJ ^a_lj . Ljj j n 1 u 4jr 3 ( dlseoXI (jj^aJLialiJI 

^l J-Ig-n j uig J_*_i VI N j j oil I * )l ^a-**t 1 nlj ( _p3j^l 4_uLt_aj Jl).}L>J1 

: cQjljJI aJJb L$j Cj jLc (^j-JI a 1 a all ^j^*.' jj ( _ ;r Lj La-j3j • £ Lj£. J J uJI 
i4_a-j_>JI (^-3 (j1_a-jLj QaJlj-j V (JjjLJI Lajti^j j^LlII ^1 LxaJI 

(_p3jVI (^1 jLc LaJU cj .j_>JI j^yJl Lg_u3 (j-a-> 3j_o~^M aJJt CjjUa 

. ( _ ;r cjJI I jlS^ jls (i^LLl »j « LLlIj^Id oul^j 1 LUsjjIsj ^Ltj Lgl£ 4IjL«JI c^jL^ 

jj-a ^J-^-* 0 ^-iLiJI ^'jJ '^»T t-ail lj^*-^ I « a < n I 0 J l-Sl «**( r til LoJut^J 

. «3j-aJLa Lgj1jj>.i A la * I 0 j >■ 
^^.a 4_jjLaJLll ljL3j_iLS C^-iaJI 4^j_<I/ L^JL>- C^j^ 

4 _ J? _SLJ (jr jj/l_3 OtJ(-3j I a J Lcj .JLajiJI ^e-i g-llajl Lilj j j U A 1 1 j»L«Ja Jjl-u 
Ijljj ^ Q ' " a (3 ''" ^ 0 ' ^Lj 3 *-^ Ci^) » mi ^J-uslj-aJI JL>.t 4_] (^aJat 

. jLjJLi ^jJaJLa LjJLc L^la ^jJI a i^ill p . ..^tl 

tJ-jL-A alola-Lal Cj^-t-a ..j t J-jJ * c ul)JL>. »1 a uill i _ ;r 3 LijJ ^^^tH 1 - 1 
. ( _ ;r _^CJ IjL^La S_3j_jJI jj_a jLlal 4j^1j 4-3 1 1 ..a ^Ir (jlsj^/l ^Ir C^vjJaj 
aljllaj aVI ^Ij La jjLcj_tj/j .(Ji-ljJI ^1 ^j-LLlajyj ^jLiJI ^1 (_^>-jlj '^-'^■J-* 
(j-LtaJ (jj-Aj ^_^l J_LI Cja_t-a tal a uijl ^ya jl^tj>.Vl 1 Lsj 2 1 4 t i^i 1 ^J7~ 
i _ ? _t-ulj <^ula£ L^seia-i-ti (jj^, < ItJLse ta ' a I LaJ_t£,j tj^^paj^l CltJ>ojlj . L$_t2jljL9 
>."' 1 t»l a ' mTI ul2 )l ^jy^JI 4-taj&l! I ^jj-^J • 3jL?e_>JI w Lu t aj ^jt '"-^^ (j ? -' J ^ 
O^jj J^j .j^JLa (jjs (jilaJj L$j| jJ La^ (JLajiJI ,j-a jM^^M ( _ ;r L^. SjLs. ^jj 

Li>.Lia L^5^ i."i«4ni (^yjljj^a t jjt^Atl a Ltla jJjLijV i nl^. LaJ_t£,» 
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j-aj • ^L-^J (jr^ w ^ ' J—^J * (J-° 3 ^ * ! ^ 4 LauLilLa 

jjjJLI I J i ulj a a xl 4jL«J! OjIj ^oj .i—t^ill j-^Ja 4jL«-11 (Jl i Mitl tfLjol 

j j La J ^L»^J "iS^-i ^ "' ^ .' c^'j^^ -0 '"' ^ ' " a ^ """* 2 u^jjCu O-il^ jJ La£ 
4 ( __paj^1 ^laxa < )lj3 jj-a ^j-^ ^ j* A C.JLqj > » 3 ^Jijl Qji ^Jj-11 dul^ . 1 Jlj-«-i 

4K di! j CjjIj jlII . (Angara) j^j jLu £-a > LU <j-a Ijl Jl>. <-S>>- (<u 

(Jj_lj>J! j_Ljj_I! i_sL>.1» ".J^LlJ! (j}3^ c^jI^ LaLx_i JSL<i»j 

' ulx^aJI SjLiol ^j-uj-j ijr jlilJ1j (Jj^l a 1 JLLaj *-»Vl ^^joj-a Jju ^jjtjL^t-LlI ^L]s» 
^^pajVl 4_)LuJ1 j-a 1 jl*-»^ i tilJliiJI < " 'j ' a 1 1 LaJ_t£,j . jaJa_AJ_a p-Aj 

^j-Hiltj*. t_4^.jJlj Jjjt jj! (j_a i ^*-J-^ (jr^ p .3 ' '"*■' • '.'^ ,3^>J SLLaJLU 

I 'i$y jjj iJjulII LtJ-o^J- 1-jj.sLc. -(O-^jJI 42!l!I SjLc! JjLs-lj (j-o jla! 

( _ ;r i ! j_K_a_>o jft-giS (j^ J 1 ""-U (jl ^ "' H J-J-^Lo^- <^JLtA LjjL>- ^3 . 4jjJl!1 ^1 
.<(3j-AUaJl aJJb ( 2>^ JuJlJu <_ irj-f iQoJJL^ellj p-Aj ^ Mill 

(j\_a_jjl jj_a Ljo-t-^ 3L?t3 C < « a i ii LaJLt^, L^jJI J-^^ 1 M , J-iJ 

L^la LjLkJL (J^l (j^Jj ^'j- 0 Sjjlj (j ii q .".II ,j-a j-j^I Ijjj . jL^i!! jLJI 

I Jij La 0«tjj J^*J i. igl 11 (jl^ . Sjj^>J,l 4jJI j la 'II (jSLaj (jl^ ^LlILij 

CjL>. ^a_a_j ^*ljj L-klsej ' 'jlH (1)^ ^ri^ J* ^^"'^ * 1 l^^- 1 .jLulII^ 
i^al J-U CjI ?1U i ii (jyis- '- . '<jl 11 (jl Laj . . . (j^ill 

i Mil «l^t_u3 Ci» a i ii Sl^tSj . ((^jl^)) j-^-i fiLfljJa (jj^ ' ^j'^11 Jj.ttci C^t^ 
J dJJ j ulIcI .^LlJ j-^ill fLi-a ds ] Jjj . . t_> ^il.j-a j-jLIa <La_L>- 1 (jl ala i -«l 
4_«_3l^JI i>JLA 0^j^.»*m ( _ ;r 3 JLjjlII Jl>.| ' 2 i u] liijjaj SaJUl (j-a jjl^ jL>. 
1 |^a ^ » LaS ^Lajjl (j^. 0-«-><J L^ji »l nUtl (j^aJLJ ^J-J^l • K i i^qjbaJ CjJL»j 

(^L. 3j^>.jll 4jjUJI SjULj L^iqiLaj ^jJ OjIsI (jlJI SjLUall SjUI 
» i"iV1 Jal mi ill • £ L«-^'I (j-a i^a (^yi Ci^a-lj 
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4 j oljl ■*--"- tl (_f JL>.J 3_a.iL3 cLoLUia d ijii i ii i_djj (jL£ 

(j-a 3j_iju ^ flla * a '"• i Laaej^ I _L)_Lii LlSLuISLui M U.- OuLcj 3_aJu£LU 

. d nn i nil i>lA^J jjI (_g I 2 a LiaJI £j3 j-a ( _ ;r 3 dJLut (j^J (<sJ (j^-Ij • ralLaJ i_i£j£ 

( _ ;r i d j i ii j 'ij-II 4 La alllj -i^J^ (Jr!^^ L?' f^^i f 1 ^ (1)^ ^>**^i 
i Ltiaj i Sj j j^ 5_aJU-£5 «L>. 3-aj 1 JL>. jjj^ jLst_a_)l i_dl_LA (jL£ «LjI 1*C i n^ju^j 
.Cjjl_>J! jJsa-a 5j-flj> Jlj>.jj ^oJ liil j £-aj i4_iL«J! ( _ ;r 3 j-fJ^ c5i> ;> "J 
1 j_a d . La 3 (jl : Lg_L£ (jjLi^JI oJJb f 1 -'^? I JLs-lj Ij j ■ njj 4-aJ (jl jJUjj 

. 1908 aLc ,_p=jV! ouj-Us <_Jij_a 
i^l i ii -v^fl (j_a j_lLSLI ! i_^!j£LI! (j-u l^>- 4jljj/!jJ! cjLc.Ij^J! j^jj 

Lujj>. L_£llJ_a JJ>. t j^^aJLJJ i Jl4J&Jj3 I j . » « j i 4j? _)J_»_a I j .'^» .J I j .'^» « 

( _ ;r j3^L3 (jl 2 a \l LaJLU CjjUkj LiLo-lj .(jLiaj !^c.!jl£Lu jojcjaj 4-aJaHiU 

t LjJ_a (j-a 4_»_La_3 LSLi_uaJLiaJj Jl)^L>. >."■ 1 1 1 n" L-a^JJ • I J ^ (j?-^ Lj^J^ 

i(jJa Q5jia OJJJ Sj^ i_mla J^Ia jjjs <ila 

.3-cl mil ^ Jjjs cJiJi 70 i^gl iS-ulill ^ Ij^ajlj^ 30 i iu dJj^ejjj 

it La (j-IaJ! (>SLaV ,j_a!jJ! LuS J ^ ^l.iU.^Vt JLa ilj^. j 

Sj^LII J jJil A I 1 ta cal 3 . jLajjl 4j| * (J j>.m! i_4£. jj ! j_u LLi I . ^.j . ^ 

(j-la L-»-J-a jL^C (j- 0 L^J^- 1 J^ 6 -^- 1 ^ L^jJl?c_i (jy^-JI jLjV! ^j_a^>> (j^jLa-i 4jjI_J1 
1 . Al i alseJ ^ JX. La^t ijjJjiLlujjiI J 5-=^ 5 J-a j La a 1 1 'La-tC 4-l3 L^j Jl>.|j 

La Li 

Jlj (J)5^-J (jr-^" Cy u% ^- A CJJL^t-i 1 JLAj t— j-JLua ( <_J jus 

CjL_j_iJ_L1 p ^ a ) (jl 3j_u>. Sj-SLs L^_L»Jj .(^jJJljJI j-_j_aJ_lJ1 j_A I IjjI Leaj>i 
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^ (Vela) y^s, ^j-wVl ^In-MI j^OJI jl^ 

^^jjJLJ! (_£JlJl$J! Ja j >■ U J i iiltiVl i_!a-L>. <— sjjs £-23 4 ala * a SJljJlJu 
jlSiilfcaT (jJI (jJjVl CjI jmnTrtl jjmi'j . 1979 ^Lc (j-a (j <*~y„) Jjh\ 22 
4^9 Lla jjjj JL*_u (jla 2) JJ* J^-^ ^^-^ ^l> J -° ^L)"? 0 

CjJLCJ . (J-j-j!j_<j/J jl LlSjj^I L^jJ-oj ( I a J i"i jjj-ut 

jj-C Cj-a->>j Jl3 CjLiajijJ! C^jI^ _aJ I jLa (jSLlj • L$i£ joJLkJ! ^Lxj! SjJai. 
SJjjttil 4jjj>JI '"'I 5-tLseIltl (jl LaJJ Si_uj-a (j-a <L«Iaj3 jl j-JLi^s <_i£a£ j-uLj 
l_£-iLc ^L«jI/V j3I Ja^-J Otjlo joJ ' " « I i a j 1 1 ijJ-A jj gla 4-alaXa (_y9 
4-ajvH oLia^aJ! (jV u^as. JLalaJ ii]L^3 I^JI 

j i a c L-Laa-Laj> i LjJL>. 4_Lk_oj La-a J i eaM J'C i"m <LiSI liaAJI ^1 i n-vVI 

J-JS JL*j>J.! (H^O) fUl (_gf i Jui>JI <j-a ajlr? ^ iJJjji L-uIUI (j! 

j! (j^-aJJ -(3NH) jL*aJtl j»j-jja-aV! (j^JLSJ iLUaji JL*jJ.I (4CH) jlllil (j-a 

4_jjLj (_^aj^M j se t t <_)J_U jj-a ^ a ^j_r>- ^1 a \ J la i a \ (j£. ^e-u 

L-a-J-3 iCjLjULI! (JjjJJ ijLjcjI/^/I Jjj-so '^iJ^ 4-aJL»^5 *L>.jjsj i3j_u£ 4j>-Lifcj 

*I_LjI d_L£ j_lL>J! .ial^ j«JL«JI *L>-jI (_y3 L^jjj ^uuu 

(jj: Si^jjLA 4LAa ^1 t^ 1 O^J •L> 3 J^' 3 s !" 

. «Gl (j_a 5 Jloj^ T lII ^ !jj>"V1 (j_a CjLi_j_l>. ^jL?e_a (^yi^, lLLI j j 1 gall S * 

i_^aj-»_aj . K i uaJiJaJ ^-^5-a SjJLlLLIj 1 Jl>. S^-ii 1 aJI (j-uLL1 CjLu_l>. (j-a j-u^ 
L^jlj itiJjLuJI (_y3 3jaJ>-j^ d a jl 1 11 C*-ub (^H^' £ Lu-uLI,l CjI jjj~»J1 OJUt j! ^Lt3 

.CjLiijJ.! ^LilS (S^c-u jl (j^f 
LajLLc LiljSLaJ i4_j£L^5 »l a 1 ntl I jj'a jjSj (jyill Cr"^" (j -0 J^A^" 

(JLjJ (jj-3j • J ' ^ a ^>-^ tiJL-otj (J^yS (_)ia-a^J ^_^_u (_^JJ (jl ' j • ' a * j la III (j-«-4-i 

(J^ (jjs (j-u-o-i (_y3 L«j! j jj^jj niJjLjiJI MjIj (jl li-USLa^ iij^>-l 

tfJ-A ■ -1 a 1 11 11 ^^-3 <JI i_sL«JVl (j_a I jl 1 11 a I jtjjU Luaj^. ^jJLj i<t-Lui 

^a_i (jj-Aj • (J-}j->*Jt Jj^- 1 (j-a j-i-t-a I 1 Jl>. 4-So3^ CjLi_j_o* (j_a cLil J_a t_djLj_Ll1 
(_pajVI (Ji. jG jlj . IjLj j I Laj ^ (_yA La-a Ja^l 1 n"U 1. . c jl I (jjs 
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^L^MLa (l) ^L^jd\ Lil_S_i 

tj^r i**i"j ' p La -»"" {j\ <_S ill V iq u <i i"i!1 * IjJs l_AjJ)j-a (jy^-JI «L4_ljJLl1 

i-djLj_cJI (j_a £_3J_Lo J ui3- OJ^i 'O^J^' j' L - Lo j' 1 -*-^ I g-L3 jJaLZb 

jlj^-o (j_a 4-jl j jJsj-U J mi -»JI I J_fl> (j-J3 f-j-^- La-jl-S Jls-jjj . LijLLajjLi 

(Beta JLjjjj LLu i-4>ij iJj'j '908 j»Lc (j-a (4-uoj) (jljjj^s- 30 

jajo K 1 ujjujj ioLa. (j! jJ-jjj (Encke) 4£Lil i_jj-tl j! J-a-s Ja-uj_U Taurid) 

fiLfl_i£J ^1jj>.| m£| foja (j-u^J-aJt-a ^J*** ui ) C<-i\£ 4£L)I ( tJJLa (j-* «Latla^ 

5)1 LtaJI j^c 4j*-&ojAI 4j^j_jil! CjL>.jJ! i. 1 j 1 n"t njj^i-l 

^ J *° a '"'^ a L? ui >Jlj ' 3j »JI L«j!^ j-j-j-j cjLu j-tl ouL^ 

. JloX! a I La III m£J OuL\ll (j^oSLlI Sj^Ls 4j^Cj-a ' a 1 L$^ m ^ c ~ Li Cr^J-*^^ 
foa jLi-V! Jajj_iJI diljj La 1. , , 1 „ Jl^-jj Vt djljj^l foe L».jL>. IjjJ Ijjj 
VI jl i(Jj^>.| J_«_i 4LJ j^a-JI £-a i_4jJljj Jflkj MjjJI ^ <■ i<jlll 

SijL^ CjjJLaj jJLu CjLu JlXI tjj£ ">j£La Cj jjj I JlSLaj .j null Lo Ijj jj Jji^cj 
1 Uj ^ , ,.j i^lj— a^M Cj^o_c_i j r" w j a ^JLlILij i^jj-^-JJ ' ' ' '-^^ foe j i i Lo 
I ^-jj ' ^ jj . 4-ijl rt < n (jj->»-J ijr-^ i 1 U (jl ^jj * La * ^j^o-tLiLJl q\£ .tiJJLj-LI 

« IjIj^dj « L^l^a-il »j «d ♦ mi t ^jj>.» I j d 1 oj J CjLujJLl d * 1 a J_o3 jj^^-o-tiLaj 
t_)jj_>JLi (^13 CjLu jJil ^1 (j-Laj (jj; jAjlLaj q\£ . LjJK i. 1 1 ii-v liil j j-^J 
, ,.jtl ^jjijJLJI ^j^* 1 I ^jj < « ^ ij La 1 ga 1 1 jjl ^>-Vlj jL>JI ^j-o^laJlj 

jj^-i^J-^' *L<j/jj_ll Jl^>.| tfj i"i ) t_)Lj^ • d-L^ja[e SjjLU tjl il 1^-1 JfLa 

(jljjjM 1578 j_jjl>JI o"jj "ijL ( n (jjjLjjjil (Magdeburg) gj^jjLC.La 1 . ..i 

« ( _ ;r Ulj i3JiuJ J£j i4^.Lj/ J^j SjLcL ^"1 1 4jj ui ill LI Laiell fo\ic~Ll\ 

S-jLitj jii^I jjjjGJLi ^ j 1 aaJ MjjJIj i4UI 4j>-j j»Lal i_i^.jJIj 4_Lii!l ^jIjjJLj 
' LXcaJlJLl ^-A^ILl ^ji t.^i 1 1 1 V iiljJLsco 3jJl^t-o jjLojJa 4J LuJLo ^J'C i"i \ 
tiijj lj_U3jl_c (j-jj^s-VI (jSLlj .((^Ir VI t_gjl n 1 nil (j-i^a LaU jLojIIj (^^1 1 ntl 
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CjIjI a i .1 II (jLa l_jl_La_>JI (jLio (j-a CjLuj-U OuL^ lil <ljl» './o^JajL 

i_lL£» Jflkj (j^T l_uj-a jl) (jJLt l_jjLo JJfltM (_L-*-<-u ^JLSl (jl 
(Zu of (jJ jj JuJs (Wu) (jj) diUI Sjj i n a (jj^lj-a i (j 1J i all «(jLj l£>* J-d-°^' 
<_p=jVl ,j-a (j-ILfc l_u j-a <_iIjjSI La! . ->}LlU ,_Ll3 I 057 ^aLc di! j (jl£ yin) 
' a j i u II (j-C (jjjj-ijj^*. ^ i a "I lj j i u-flJ (jL^ La^J-^ '.sMjAI 66 j»Lc (_j-3 

(jjj jjLajj-JI JLfliLJu I 066 j»Lc • 4laL^ 4_uj/ (jjjJLaJI (jji^ LaLtJ (^r^ 1 tS^^ 

lj_jjj Vjjt (jJi I n j i (jl£ l—ujJJ I j-fl> (j I Lxjj l—uj-t (_£>i-l 

(_Ll£ (j-a l^**tK ll ijj-" 1 -* J' l)*^ i"i l £j-*-uJ £_2e_*Iu 4-jLs La 4£[J_a_a Jo J 2 i * 

Slam U (j-oj-II liLli ' * <S^\ cr^ <r«jj-M . jjLoJI j»LJj 

(Gioto) 3^3^ J-fliUu 1301 j»Lc ( The Bayeux Tapestry) (_gj"i i iuLl 4-uLj 
"iLsOlj ij^JLfli i_u jj. ji-T Ijj^jt^ OjJL>JI (jr*^^ J-ll («-"J-II (j 1 11 1 "j- 0 I J-^J 
j»Lc J-$le> (_glLtl j^ljSLII C-ujJ.1 Lai .£t_Luiil J^LiA I a '"J ^^1 Sjjj^ill (^ 
(jV iLjjjj! i_c^.jJI jLM J_2-3 i^yJLfl) <-<'tj t ii>i-l (jLSj '466 

i_xjL>- jls iCjLjjJ.1 J-<-ujj i^jJI i4i!l (jjSLj (jl l^aLi- & jtj i ..U 

J Ul C ^jl I ■■ llj J Ul C i_yu^[ I ii II (jl_lj_2jl (jjljjLill (jj^jSLLill t^Ll^l 

( n tsyj J_^£ J-L^ L*' • ijjJi ^-"J^-* ^."^ 1 (lA^rJ- 1 Cj^'J ' 

j"" l j ;< tj i(( jjtjJ| dJI a ( „^L^» -l t^aJI ^ ^jJj L$jL oLujJ.1 

t^j j it J_j_a_i.} jj^LJj . (j ii a mi II Lajl^ JjLLu L^jLiIit ^jV q u a i"ill '•j ' ^ * 

B^SLiJI iJlVl ^ J^a .cjVUJI <>a ^ jjuiHI ^Ma^l J^-jJI 

(aJaJl! (<_aLL_L!l /\ o^^joJI i^D 5^*lill Lj>UJI Jiu3 oLujJ.1 ^1 5iiLl!l 

^<CLj (_gjJI ^jlj-lJI ,j_a L^i-" ' " Lgjti t_i^ljSLII (jlj iSjj^jSLII 

4jj/jjJ.I LjJLU (jL^ LajLi^. (jjaj-i ^jjuoji Tj .^^*_l!I jj^-J (Jj^sLoJI » I ■ >» a 1 1 

jOJlJa L^-l3 j 1 -*^ (*J Cr^' Cr^^A" J^A^' i t_!aSL«jiljJ I sLcljIo.1 (_LtSj i4j^jLlII 
(jjjLiitj LitLjl LuLLaj a i nil CjLijjJ.1 *Jj->J.I L0.L1 j»J-iJI 

CjLu jj.1 (jl ijJj^j i J^-tH o'- j -" '(j3a-u i" t nl JLSj . i-d Lj-jV Li j < uU 4lt^. 

qjulC^ jl^ - --jl (jL^ I a 1 1 i Lfl>oj*. (j a us Lilj^elu V (_^ojVl (j-a (^JJ c?^^ 
(jl : I i.ojl (jJaJJ (JLa .(_L^j (j-a t_!j^l L^jl ^-a J-a-2JI (j-a JijljI L^jSjj i lj>^ 
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SJljjlj CjLuj-U (jl UJ * dri 1 -^' tiljjji Ij-JJ^ taieJBj 
Lajj jASl I i i ii <i mi (jjj Uj in S l~~ djLjjl! OjI£ U dDj£ >a^l 
jjLiiu L^_il_Ju idiLxjj-U (j I I i aj| j^Iilj .((sQjliJ! ^_o^c-Ll! jjjfl Lu^l j£ tfLaJbj 

C^J(-3j jJsj . L&j^j_a ( _ ;r 3 (j ii t> uA\ £-23 V JLa (^^3 ijjj^ijj jSLII (j-a 

«Lii-j J_i^5 i L^_i j j i" 1 1 j <Uj9 LtaJu 1 1 CjLu j-U CjIjI Jla (jx. (_p3jjw\JI SJIjj o c 
CjLxjJLjj (j! Ci-r i 'n j I ClLil i h-v 1707 j»Lc lSj-^-i iy^l o-^- 1 * "^J- 3 -^ 

76 jJLu SJL^La ojlLi * • i_jjuil IjIj^j ojl^ 1 682 j , 1607 , 153 1 *l ^.1 
j»L«JI }L«-3 j gla jLSj . 1 758 ^Lc i_cjj_t.l . I Sjijj_i ! jJuj i3_L<j 

I i J " 'jj-i (j-^-* V^ 1 -*- 0 L?- 3 ' .4jLsj Jju tLa-mLj (jinn (^LULjj i jJ->JU 

ajj j U jj cLuLUib j-^-" ''-^j- 0 La jut j i^i Ij i(_gj_JojJ! jjjLlI! 

. 1986 *Lc 

(jSt_a_i c_*£^o£u La < uJLa a I J la i ^* I (jl LjLo*i {jjjulg L*_U lillaH »l a lr Ji^Jj 

jjj>jJLl «.LU ^jjij>. (jLa ijliil! (_Lu-<-u (jr^j .aj*- ^ J^- j-jjj o' 

, Ta ^ , LuJl>. <U a J ta ' ^ \ juJulg < uJLa j-j3Lj ijr ll LjJL>. £ljj-U ijr 3 

jjlj Jj^sLill n I LtaAl I ( _ ;r 3 JJLjjj CjLijjU! t_)Li!il ( _ ;r 3 Sji^>.jJ,l SjLU (jl 

oLj! d'C Ig" i ii a» jjjjGJLj Lt«La Ji2jj L^jli (jl I i eaJ? i Sic . 4jjj_il! 

jjjull jojj j«J liLa . . 5^L>- I (_yJJ J^tjj ^LULj ^ A»*tlj j I . v. A. 1 1 j^JLc 
n2 jl j ; tl ^ ."."j n"i i iiL (j^^aLuj L^jLa ^_)L>J! (j^s Jj! jj^JL 

j, ) a CjI j (jj-A fiL_j_uajVl 3j-SLJ1 < " > i ta-j-3e a (jl (j-la-j (jL^ (jj^o-U (jl jJLuj 
■ L^-ilc Ja-S-mJ oLj_ij_ll jlj-a (j! V! 4—cSLa-a i.'i i njl L^lS 3Ll>JIj i ( _ r ^jlLa 

: JLa Lajtic 3 i^iaUJI SJLpJI ^jLSLa! (jj^-j ^ liilj (j-a jjuI ^1 i_ ■ j 
4j>-L>JI liLutlj i Lu JojjJ,! jjJI ^ idlij SjuLa ji^Vl j ^« .^>Vl 

. (( Lu jj s I i uiVI 3l_L>. o**' i (j 1 (_L^ I (j-a Lg-Jj <l i Ul 

SjLa 
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oLjjd.! t_jLjj! J^-j 2 5-3.^ tl ; i nil .iZjLjj-U ^ 2jj 
«_L^3 ^jdtj (N) ojjVI Sjjj (C) ohj-^ 1 Cy* <-Mj-U ( CN ) 

C^jL^ La J-lc t. <f jJL) jjjjLlI! jj-* J-^-^-^ m <<*>tj . 4jLujj>. jj-* Cj! J_uLu_oJI 

(jl ja^jLa jlsj .1910 ^Lc ^ (jJL* i_jjLa jjj-U iiLij ( _ ;r JLc <_p=jV! 

5-al i ,i tl j nil u Uritl jJajJLfl : jujlAJ! j I iSujMJ JjLs i_j jil I j-4> 

w ^ I * i all vijjjjjl (j_a i 1910 j^Lc (_^>- 'JtA^ 1 (J^l t_*jjJLl t_u j Sj£».jJU 

jj-a (^a-iLa) jLit 15 3j_}Li-£i_J1 ((J^Luj^^ i im i ii tijja (jLt_u» 4_(i_pe_i-£3 ijr s 

^ La 1910 j»Lc 
i" ii -t-j ^Ijj^lj ^jLa (_i_ijJi!))j .«J|j_LLI 5>f^ c_ujJi! Sjjcjs.)) 

j-uLalj^l Lai «i_dj^j^_u ^3 fiLcj-t-£5 jj>. I ( <_lJ_U Cj^Li>.J» «^^£^L_o 

^J JJa» c^jjSj 2 aj. jj^I L>-'j-° c^J-lJ jJl3 ijjj^lsoi <j-u_oJ (Examiner) 

LaU^ ^->. Ln-aJ JjJ A^-uiJJ ^Jt 

LJ 1 jj-* >tH^-' 1 »J i (( fiLo* Lua «L>.j-a Ljj Li L*J 1 1 »j i « Lu L»_a Ljj Lc. 

(J^L^cj^ ijL^t_tIo^l ijr ll 1 i* us j LjLse-LgaJl JL>.|»j « jl> j-i Lj-cuJ 1 <L^SLu ijjj * 
,jl J i ^ <to.j_a ^">\1 Lag 1910 ^Lc (^^-Sj ,«(-_tjj_LL) LtijLA Jl ^"Vl 

5 ^ LcaXl <-_)^j_>J1 ' j jL^tHll t JUj . ^-o- Li-cuJ Li 4j jJj (_-u-mJ ^JLjlII ^ ^**' * j 

.^jVl 5llLLjlI1 ^jj^>JI ^ JLilJI ^^Lw ^ 
Islj ,^£L£LlA 4jt_aL>J ^-iLnit Yerkes (j-u^jj ^ LJLU 1957 ^Lc 

Qj-j L^J 1 iZjJLQMti 4 (JjU 1 (j-* J-^ L^-* O-Sj i _ T 5 JLuaj-L 1 1 JJt i _ T 5 1 J_o*j O-t^ 
4jr 5 «L^>.Lu3 ^ji tjr i^. tj*-^ ^J- 4 - 3 ij?- 1 ^^' ^ < ' '-"'^ i ti a! LaJ_t£.j . j\j <j~t < "Lj 

iO_ujJLij ijr 3 L(_A 4_o*jL>. «Loj Jo. ^5 d_Lr>. 2 1 jj^-i^ Aj^ SclljJL£.LuijQ 

4_jJI Ijl dJLl j_A LlL^Jai,! ^ ijr aIaJlj . »1 o i ntl 4jr b La ^-^-uj JL>- J 

^jLs 1 ^ ^ j .« Jijj>.j_a «L_jJI ^ *" llijj t ^ydlLje 1 <uLs / ^ J ' " A i-Laj>. 

. 4_iji^J 1 (J-^>- ^£j-« 4 _ T 5 1 Jl jj>. ^j_ujJ (j^JtJ 1 4SLi_tTo 4_u_u Lut3- 1 *0-?^ ^ 
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. M^jls cJbjjj c^ijo. I jl (jj^>- 1 *Lui/lj 4laL>. La _joo l£Lh o' ^j^" ■ •"' o-iLa 

( _ ;r CJLj Lj-jJlo. i ^ .^."Cl t_uj_a »l n i i_£j 1 jj| JL>.jj (jL^ *— ^J-^' "'J 

<l! i.-. I q JJia I jJj cbjjt^aj VI ^jj V .jKjj i(Arend Roland) (jVjj-jLcjjl 

: 4_La j-wl jl i dj i ^.is-lo. (Jj^la i ^aj" jUuj . t a JLa ijr ll jJaJb (jL^ La_ij 

. « Jlo-lj J-J-a I *j La a £-L^J ^ J T ^ J-* L-uj-U ol" ^ ^c-uj-U j-A La 

.(( Li^-i^3> I joi^i (^^-tcii) : t J^ajJ ^LuLj < " i j t aa 1 1 *L>. jcj (J^lal i ^aj" CjjL>.j 
djtjl jJ.1 0JL& (j! VI 0 „n Mill J50. 4-La-ljl frl oljljLa ^ i_£l j£JI dJjo^O 
.jjljjJI (jc 3j_Lajs i_JL«JI jJLu V (jJjVl 31&aJla . LaLaj frl C. i .nt 

4-i5cJLlL*I (jaSLl SJbala 5>^3 (jj *" 1 "" (jr^' I 1 J ' " Vj iCjLujJil Cjljljua <j^Jj 
(jajoLisJI fjJb CjLij JLtl (jSLIj i i ii a i"itl aI la ill (jr^l JL9 (jrJ* <--i£l J^'j • LaLaj 
La>l Jo- 1 LaL*j tLLiaALaj i Llj>2j 4jj-j1^ <_£l jSLII oljljLa QaSj I jLtj . JJoJI 

3 j t I j I frl oljl j_a i_j£l j£LJJ ouL^ jJ 4j| jj* di! j ^ <■ i j i ,itl Sjo-VI <yc 

^L>.Lc L^-Lu La-tis a I J-La-La I CjJo-j jo-VI lII *_a I j i eaju jisLol! LaLaj 

t_^l j£ Sjlc i .I n utW aI h ill j£LjII ^jjLiII jo-jj (jL^ Lxjjj . ^L>.l a I 

^ \l , ^~ 4_«JoLa_ia d j-t- Ijl frl CjljljLa CjI j O-iL^ (^yjJI LiJULl^ .QaSil!l j^ia 
i-.bs'al O-aLu JlS^ i4jjjI J CjIjI J_a L^J iJluL^ ( _ ;r lII dJJj Lai . t j ■ -■ A . Cjj-ajj 
^pJI l_^ljSLII oljljLa (^jt 3.JUJI t-^I^SLII Oljl JLa (jLs I jiSLifcj . s LajJI (^ic 
j-a_*JI ' d ' aaj * ^ cLL>.j-a jlj-ZLi_ulj t^yjajlj ^"tl w a_ulaj| g I 2j ) VI I JLA G>J 
. j-aJtJI (J_uJLa CjjI 3^ CjLaJLt-a ■ 1 ^ i u a ilitl LLaLtlll 
t_>^ljSL!l «ljj La A>LIi jj nig Mill ALtalil 0 LaSVl i^jJoJI ^ Jo. jj 

jjJjj it uJLa 3l ^a-l (jLiLa L-flJt) ^^_lLjjj (JIjl>iJ I JL>. 3j-u^ 4_jjj1_} ^L^i-lC 

< ljJ_L1 jJLuj . ^1 1 1 o Sjl j 1 .1 d*£.j-±u (jj^Lc. ^^i}^ ^ <LCj-*jij u 0 1I1II (J^ao. L^J^ 

. Jo-lj J-J-a j I j< J^*- 1 LaijJ^S jJLlj 4i^LLua 4^^LaX. Lg-La (_gjL«JI 

^joL .^JjoIj jl JLa _}jJl>. j-a^. JLoj ^jl ■ ta£ «U ^jnin ^oJ CjLuJlII i>JLfl> <■ ■ lr I 
«La_i^. ( _ ;r 3 4_ujL>JI ( _ ;r Ua^3j Llj ta Jal jLa rfioo <_ 1 1 1 nj (jl LiLp-l CjJLaj 
4_iaJ-iLfl)j CjIjIjla ( _ ;r 3 Lj-mAj CjLujJil (jjs 4c jjjocjs Joo ^LlILj CjLujJil 
«LC j^j_>JLI jLcux fjyl^ ' ^^Jthi^ l^aj (jl Jjuj . (j 11 a ilill fibt^JLLa I JL>. 

3j_o I $ 1 11 ii 1 J100 (jl tjjjG V L^jLa i(Jo.j jl 1 (_gj"i mi U ,j-a L^jljJlal i. 1 j < il l 
mJj! JLa (j-Lj La (jl£La ( _ ;r 3j • Cr^*" ' ^ ' c '"'^ aLIslIII JOiJ ^ j a Luj_S3 (jj^ 
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jj-a 4jl3Jl1I.I jljll Jjuoj .j^cjjjj ^LfljjVL L^jjIjjs- IjLlJ £cj_>J,!j (_gj"i miU 
IjHa ^jLjij (.gj" ui-ll vla-9 (jl 1 1 i*r-ij^l ^Jj . LJal L±lo dJJjj sLkjL^s i_u j-l! 

(jla I j K (jjSjy Lullc (jSLJj 'JV^ ''J- 3 j + '-' tjll ! J.* (jl5>-! I>a»»Ij 

Lj-Jj-a ~ j ' aJ La JLlCJ . L^j! j i-^l jSLI! (j-u 4al i nil j jJL Q^'Cj i u <Ajj j 

cjLs!j_>JI (jjs (Jj-i^JI dil j j_uj 4jLa n>jl j_o (jjs *j^>- er^ u^J^' <j-° 

i_u^c (jl ii_sLLiil SjL^j uj 1 J t-9j-ui (jSLIj • Lg^K i (j-u 

L>L^>J! 

^jVl jt ju ,}L>J a! >L>.Lc c-^ljSULi a >U l^j.^ oLuMl jl 

L^iL>. (jH-^ -il^-LI LjL^JJ L - J ^^i5^^ CjLajJlLLj 1 a L<ail jugful L^jljLjj 
i3j-j_iSLJl a L<-ll>. ^ I (j-* J-^' (jr** \} - * ' ^ ^ A i-uo* 1 j t • ^t-u-^-tTuJ 1 a LtaJjJ 1 

a! i ii"v^U L^la Sj-ii-uaJI a! 1 n-v^U CjLsI J_La_^l t-dl_t_A ji^^J jl JlJ 

< <_i J_a j_a Sj^UL^a cUtla^ jx. jQ^>-l-tJ1 aI Jiia L«aVl C_)JL^t_) (jl J_i .3j-jj£LI1 

a 1 1 La ' <a * LaJ—Lcj . 4-Ixti jI—JLo (J£^ Luj-cj 3jL>.1j 3j_^ ISLl^jjij^j 

, 1 JL>. 3j-l-i£' 5_i Lua I Cj J_rtJ (j I i Lo j-<a-3 J I c_t£^ ^SL) juJuus ^ J-lL>. ^.ul>. 

aj-£L>- <i I nl 4jjjt_} 3j-i>. , d I I U> ■ ^ t ^jj Ijl ScJu\ CJJL^J (—^ I <l°l 

^ La ■ ■■ j»J-flJ3 .(jii-ljlJI 1 .1 a uJI aLLvlII (jVI >L»j (^lll O LSjaSLI I ljjL».j 
J-j-3 j«JIj_«JI I J j a Cjj-oJ (jt^' *>J'*^' JJ 1 '"-II e '- se - L « !S IJ all 

(^jjS 1_AJlj>o (jjrtla g, '^j j 0 all (jji^. ^1 1 , ^Vl j j j > aaj 5 * V 

t_^l jSLII t_!j^l >jl Lac (j^s IjLlIcI i t _ JT ii~ I jJI ^ mo Mitl aUa-lll «Laj| 
4_jj_«_3j j^i>il ij^l Vj-l-ajJ ia^-l«JLi SUaJtll 3j_AjJLl i(j u n i"itl ^1 

LtXI clljLc j I «4_j_u3j^1 » t i^l ^SLII (^j-A i, f 1 \"j . (jjjo-a-i^J jjjj ^5-^ ^jjj ^* ' all 

I J I 3. 1 i J 4 I I I r-l L^S> jt^ I . I J-J^I 4j>-J JlJ d J l>IJ^I Ljj^i? 4 I uU (_j.ll! 
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Luj-Sj e.\ (j-o 4_jJL>JI ^jljlu ^>«ij t Ju Jlj>J1j J^Je ' aJI (j-a t—aJJ-a 

c_t£^^ w 1 c ^^_>J! ■ la * ' gall ^jji^. ^J- 0 CP * ' LgjaJt-Lla JLj^-i 
La jlj^. (jr^- Sjlj-sJIj »J '<*>^ J l" i i(j .1 n i"itl (J^s- Jj-^ tr*-5 

. 4_u_u jLjJLa 6 , 4 ' t^l ^SLII £_j_aj>. £-Luj • LjJ 1 <J^>« ^ 1 -»■" t, 1 ^JjuLi 

oLa| Jiaj oal i - 'j I j£ j i a c (jif jLflil jjS/ (J-<uo l<jK j'j-^- 3 

(Ji-jj (_yi>- ji>i' L r^3^ jj^^ 0' ^aj • *'H AUaJill J^-U jdj^' Cr^ 

dJJjj .4^^Loj>JI ^jjs-VI i_^Ij£LIIj (^j~f Mill 4SLLsj3 jjfc iljla. I ril"i-^a LaLtaj 
CjLj-o^j aj-jJ-gJIj jj^jj-jijJLL^J! <j-a I <j j If I <LoJjll i(_£j_jSL!l joJI^JlJI 

. *LUj ^j-U^a^Mj (jtlUlL^ i(ju>.jj JLl^JL 4j_lAXI CjljLiJI (j-a jJLual 

0 JLfl>J . ^jl^JVI 3.} JjLLa jj-a LoJ J_a ^>JI Q^-i La_>[_9 ifiLiLt-a L>. ^Ja-m l_Lfl> 

^ i n" t "1 i"i t La . j^paj^L^ Lujj>. *il ^>.^/l cL>. j**'^ rt O-x-ujJj ' *j J La 3> t i^l 

^Lfl (_gj " uiX I i_i£-J_5^ j '\ l_jjLa ■ La a ■ ■■ lilj . I '< i >i j I JlLa I— oJV 

dJJ!i jqjLj-ij .^jjlJI ijr S O^J-a jL_uSLll _}j^?e_a ^Jj 3j-&LIa 3j-i>. CJJJL>. £J3^u 
(jii.ljJI u i ,i o i^ill ^LtaJjl ^ .-.I ^1 lU.^Mt UcjjLj ii]l_L& tji i-Sjjtj (jJtia 

1 2 jj-aj^l (j-a «LaJJ_a 5j j <La ^Ia_La (J^)" mi a It ^jV (j^ I-uJI CjljLiLa ^Jl J^jlj 
. cLuLiiAII j-l>.LiI 4_i^j-a cUaLi_u^j ( ^> £ ' L^l* ^ mi^ < a i ^J-^ 

.4x-iJl2JI CjjIjSLII JUtlj-iI/ I i aj| J->«J Lut 

^JjjLCIl JJjLlII J^l i-Sj i n'q 4K 0 i^tl ^LtaJjl L^Lii^l jtCu LaJLic: j 
CjLujdlj i jLa^VI t JJjL ^1 JljLLaX. (j-a LgK 3 < i ."itl 4j^I 

. cjLSjj^LIIj 

4_uj-a ij-a-^JI (j_a cujJill i uL>JI ^£ aj^>* L_sVT -"-^ ^*-J Jl>.^j 

* )L_Ua_^JI -i^>" 3-a j-i>JI 4J JLA jo_Iajt_aj . (^paj^/l (j_a i ) j£L_oJjJI cUaL_o^j 

^>.^I_J (j_a j aJilJ (^yjL^-LlI (j^SjlJI (j-aj (^j-JI L^itJjLj Jl^JUJ . 4_jJL*JI 4jj-a_aJI 
Lg-La JjjJ 5>iL>. i_iJ I J^e-i tiJLijtj . ^SL!I jj^j SjjLull (jlaLajVI 

jJa OcjL^ (_j-j-II «l ' a a se * 1 1 (jJaLlil ( _ ;r 3 j_<iill jLaj ( _ ;r 3 JL>.lj jILajij^ (_j^Lc 
j_flj>JI CuJ^lC cH^' U^'j-^' CjLajjia (jjs Lajj SjjSilll jl i ^lAJI L^jj_aX. 
JL=»o I JL>. ^jjj-Sj (J'C uj j i ^11 (j_a jj'^a JUu lLU 3^ ^>*^LI 

Luj-Sj ^jLt_uJ (J J_*_4J t."'K nil Jl^ LJ5^-j tl)' t - tJ J «^!l ^eJau-ti (jj-l^- J-^-**^^ tj' 

(jl Lxjj .(_fj^>.ij a a. dim i_aJl «Lj_a i<t_u_u 5 |0 = 4 |0 /3-Lm 9 I 0 
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a I J lq I 4-Ixti 5^ ui C j se * j-iiilaj £)! Lulc. (J^b l_4-ijJ3 ^j-s-SJ! 

tjLs ifiLL*_u cJiJi 30 j\ 20 (J-J-S o-3ju>. i jloIj jJLaj_L^ Laj-Li£ jJLJIj 

>j 1 2 H (j_a » i ■ ga 1 1 vj-C >JI (j_a ' * t^aJ *l-a_LC (jj ^ \1 icLu_o 

I o' t^J-* U^*? ^ U^J •(_>'! a uitl ^fl hc I (^ £-«Jj 3L^3j 

JijJl>. jjfc «Lcj^j JLils-l-3 .SiyJijJ! SjicjjLlII 4-Laj^/l ^ jibj CjJijJ! 
I a I jJa-^a I I aj.aJ L^jl JjCbej sUiejjLj Sjljj i ill I j' a lLL! j . 4ia JL>.lj 
(4_u^j) ^j1j-jjj>. 25^L_u-o (jj-^ '3jij->JL1 (j^jtJLi jj-* 3 '*] *'J1 all 

J-JLJ L<1J^ (Jj?E_i_U ^ *J Jq J-;^ ^ijj-*-" 0^- U ^J ^ Nl^ ^i-l I I 78 (j-* 

*L>. JL^j itiJJj I c o i .i^l j '2 l^3JI ir^i IjJl^I (jjjJI K Jj uJI ^-a 

: ( _ ;r Lj La CjLJj^>J! tfJLA 

a i na ^1 ( _ ;r l£.Vl (jj-^' (J-uij! SLjc^j ijij-^' Cr'l (jj^^a "Ljj^ 
I n t a j IjLi C^JLSj S *Vl (j^>-a (jr^ w " ' "J^ 4JaAtll (j-a 4 i Q~ \ a 4 U ~u 

c_t-Jj-3 (J S! mi \ 4-3&la-m jj-a l^Ll ajj jLtiJI jj-a fi La- : tC CJJL»_) (j! (jSLa-l j o 2j| 
J la3 (jl i_j^>.jJ ■ La Sa 4_uj/ sLlajLu (J^3 CjJL>. al jJaj IjLA (jl^ ^Jj 
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^ VIjls jui2i\ Jsi JTlULs .(jV! 

Ci I j I j I a !*)'!'• ^ 1 j _t Sj jj i all j_i>J! ( _ ;r art3 ^LilLij i*LUj *l^-!l 

4 It- i ii (_gjJI ' fl-LojJI jjJs (jr^J • ^ J. 1 "" ^ (jr^ £ l-li3L*-a (J'j-^ * (J< ' 1 

4_JI j j mi* (_£ jJI j -i all (jjs ^UaJLlI dili Jlso q] (jSUj (j^Laj-L*. 
jH^LlJI t_j!jjJ! (j-a el ft-jiij-uua i ii I U j U ^ CjjLso CjLaJU^aJLs . "jj^jj.1 

j i > ■- — > T £_a , Ls j La >■ 1 1 j j gla (jj^ljluj .jLtciLiVI *Lul i_3JL2Jj (_gjJ! 
»1 o i uLl ^ (j i n La ijJLxJJ J j j in w 1 C i L$_La j-^JLj q 3 II w 1 C j d >JI 

j_aj .dilj Jjti" V 4JLILJI L^laUtj <. m i n_i -UjU-^tl £jLa ij *, ^tl Cr l £: J^LlJI 

r I L^flJI (j-a ^jLaJI jLiiJL^ 'j « i all 4iILJI ijJjLdJI Jjj^sj ^It 3 (j-ajJI JJJ-a 
(jLa (^LlILij . jjj jGJLj ^ A~A»~'a LjjJaibj Jo jJa^JI o jufc La 4^j^>- J^pJ 
j (jr^- t^- 1 ^^* J-pLj -i^>*J c - ^ 1 ' ta->J I -i^>"J 

. m^j— ijUjI^ ^jLukj L^jJI jLtil (jH-Jl cLaLa_UI ijr 3 SjjLi i Laj la 3> 4_a^2a_La 

( _ ;r 3 (_>iLc (_g jJI (^LajjJI (^j^LjJjjLCJI joJL«JI J-iJj-J J-il j<u-uLj Cuau JLSj 
^jlj i^JI^_»JI jj-- 0 ±$J-3e-a -}JlC JL>.^j <4jI (J^9j 'j (jjjjL-uJI ^jjJLlI 

w I c (jj-^l JlSlA 4_L"La-a j«jIj^>Jj <. u i ntl IlA^Jj . (jlS i ulu JjjtLa Lj-LaaJ 

. 1600 ^Lc 3jjUJI 

(Calame) <U^VL< 

4jL^ i4_JLc uuj i^tl j ^ i ^ jla^aj Laj_ut^ . (Mulholland) juV^Jj^oj 
djLja jJI oJJt JUitJ ' flimi sLjL^j ^ j . >LJL£) t_jjujGj J^p-Vl I Jul Jjlj-cj 

-1j_u1jJ (2>^-4_jj .fiLu_u 800 ^j-c (JJij 4jr 5 (j-a_J (2>-^-Ij idiljljJLikVl 
^Ijlj tjL£j . jj-jJJI t jjjjISLjljI CjLj-Loj fills L_u^j (j I d 1 1 jIjILaVI 1 jla 

.fiLxILc 4^JU l. 1 1 n^EJ ^jt (2>^--i-i ^■^ij tjl- 3 ' ^3 Q " * L'J *[>--*W 

j^-fcj (Amplitude) LaIjixj tdilj f . .1 cj^Lj j^e-j La1jl>.I j_Lj cjL>.j^_i 

^C_(-ul_l 5 Lq-uJ, 1 3j-i>Jl (jl filljLSJI Sj^LflJI ^e-uijLi IjLAj ijllLoi 4j^1j 
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. 4_U_U l_£lJi J^' <>**'K UlJ J^^J-i ^4-lljlJ^£. 

Lu tj La^ cjVLiIo^V! • Sj-^Lua j-^j 4_u!j-ZL*_u! <JjV jJI 0 jla £_j_a^>. 

JjJjJI (j£Uj . iSiuJLjJI ijiejjLl!! 3_LajVl J}L>. liilj <±jjJl>. J-iJa j^j* LojL-u 

jcjjLiJI (j^c ' ^" j ' '"»""' joJ 4_ujLdl '"'I al jja-i oVI jjlj jjlj^ju t Ljj3^j' 
^ .U;a }LjiJa Ijj^c: jl 2LL5LSJI 4_2.i2r.JI ^SJj , „ a m.II aLtail. j£Jil 

J^QJ! (j^utj tj'r 1 liO - ^^' (yk Lij^jG 4-Jaj. O I a j la * a -illaJ 4jj_aJLJI j^L>JI 

(2) t 

La! JljJ -_<£>IjjJ Cr^' J-"*-" I — ■ V ! jjj . Liiaji J-*2JI (jic- 

Jl_j_»j (jl ^_-laj ' ■■" ij-a-SJI CjULlLo t »^lj-^ liO- 5 *^ CjIj^LJI! j i(j£jj>.^1 

3j-i»- j» jl2j LaJj iZ.L-1 i_a_i_i.lj '"'I al Jiaj _» VI CjIjLs- I j-J-j-i Jj J-ssj 
jjIj '"a j a_all (jL^ Ijlj j -i all ,j-a I J_>. 4-uj-3 (j^J^" • UtA^ ^J^^/l JL-U 
SL^jJjo (j-ojVl taj ■ ul ' aj£a .-.I aljIa-LoVI ,j-a I Jj>- j_uSL!l jjjjl I jigj 
Cjl_j_>j_U j SI aj SSjjLiJI tfJ-^-J (_p3j^/l '-^jLj-'JI J-^ 3 " (jj^ liHj 

(j^ijj 5(jK i .ilL 3JjjfcLa i_i£l jSLi a J ta i aj Vl L$J J Lta^Vl <jji 4j| Cj LSLySLI I j 
j_uG jc «LaJj.LcJI j_i>JI (jl jjt Jju-xJ,! JLo-_aJI j j i ..A*. II j . | Jjlj Ij-al liJJ j 
^jriiJ LgjSJ ij_aillj (_p=J^I (j-a ^ 4 j mil l (j . i ri?; illjjo a| j U ir^ VI 
La_Lu ljL>- 5>f^ £ ^!-'- a j ^jlj^-aJj «La 4j^ «ljjt V (_gjJI j_a-2JI (_y-& 
' a -^1 jjlII j i(_gjL>JI dULa . Ltj aU j! L^llljl (j-ll (_P=J^" Cr^ J^^' lSAW 
jj-U^La (J^Li. SjjLa I j tj 1 1 JL>- 4aalaj j-itl ^Ja ( _ ;r A i(JLij>JI (jjSjj 14^1^^!! 
(j-C 4_a^>-LiJI Sj j j II j_o_r»JI (jyJ^- LaLa-i (_Ljj-J (jl I "ill Cjljl_j_La jl 

^1 iU.^VI 

a I jJa-La I CjIj_uLj^ 4_jj>-jL>. CjLjlaX. ii_<£j£ j! j-a^ ^la i ■■ (jyl^- -^J-JJ 
tjj'C" i nj . 4 j i<ij^l Cjlj^JL^ 4_JLi.l J CjLJLaX.J i4j ?l LtaAll (jjs 4-ajLaJI al i n-v^fl 
Ijlj*. 4JLJaj oLJ -i^j i4_uL^jjJI CjIjLtc^jVL^ 4-*jj_<j/ 4_ujL^ CjIjL>.| tiJLut 
f*^" ' ^J^^- 5 d> ^'"' l^>> 4j^_a->JLI (_LajJI CjLlj_o* a I jja^a 1^ 

ji^Vl (jjj, <Ldi.|jJI CiLLajJI J 4^.jUJI cLUI o^K |jj Uc Jl^oJI 
Sjj£j<ilj 4jjUJI iilj^Vl al SjjLill (jSLIj 4ijl«JI ill (o£L»Ij Jjtj i Ijjiiti 

Oj La-1 ■■■II Sj^jLiJI SjjjLCII illjo-^/l jj Lajji^. Jj-Ut (jSLaJ SljL>. 

Lai 3'_.U ,11 3_.l^l ill ,-iLI^.II liul . t^VI ^j^jVl w 'a jU ; , „~ I q mi j »2t| 
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.(j-ujV! <j-u ' La ■ uj 3JL>. ji>L' 

m?-AJ (J-ila-i ' a (J*\ mi L^JLq j-u£LJj . CjljILa^LiSLJI (j_a ^-iLLa ea * j La.9 

jii^t jl jjLSLj^ jJloj (ji CjVL>JI ^j^* 1 m^jS CjJL?c_ij . g ^ L^aAJI j-a^. «' tl2 uijjb 
J , ^. A , Lg-Lu '"'I a 'I l CjJLjo La LJLcj . 4-2j^5^Lla SJ^LiLa CjIjI JLa 
^^.3 j^js . <jJj_j_iJI I j j I c JaJL I j (_p3j^/Ll ^ lUi -V'. 1 Lg-La 

4j^>.LLo ^jfc CjLjS^joSLII ^Ijl^S . 3jLl*_lJ1 ^qJI ^jlJI (j_a I )l La 1 I". ^ Cjl_uajjj-*_a 
Lai . jLjJlJI ^-i1jj> p > *v mj-^! J ' a * Cr"^* ^ q T~*~ J * ' ^ ' La-La-fl ^JLoj 3j-u^ 

(2^c ^ j i hj'ij 5jj i aj 5Jjj i M LI cjLujlLI jl cjLSLj^SLII (j-a 3j_uSL!l ^Ja-SJI 
oLi£Lj^SLII j»!j^>- o' d-*-^^ .i_<^lj£L!l j^jk* • ■■ Mji^. 4!ujl>JI j_<L>JI 

4^j_La LlLSLa 

<U3 cjjls. i_<£jSLI 3j-«-LI ^LLa->JI (jjSLj (jl <j£-«j jl i_uj-2JI (3^A_<iJtJ I t_gj" mi LI 

V (_p3j^/l «LaJLc (j_a I Jlj>.| (jV (J-aTbca j^lC JJljj dJJj) ijSUj -m^I j J^*-""' 
^LaJLjtjl 4j3j-*»a ^JlC (jL£ (jlj i4jl j ' * • ' * (jl t_t^aSLT (j£La_i ' aj& 

«ljj>-VI oLi^jJjjj i * tl * . La jl>. mj-II cjLjSLj^SLII j»lj^>- J^-j cjL2JL->- 4_uiij 

cG_JL_La LaLLajv / p-a-i La_ijj .c-a^SLII lj_A (J^>* JJ^J 1jL>. 5>ojLl^JI 4jj-a_ill 

(jjSij (jl jjt jj>.VI (JjJ-JI JLii>.VIj .4_ujL>JI Sjja 4j^j_a j<u £ >-JJ_>^ iaLjLA 
jLaJsl JLs-! ,jji S^jjLflll jl jll (jlj OjLj (jjl SJLs. (^ *ljj>-VI ijjut 

.c_^a£LII j^>. ( _ ;r i i U ? i ii "t (_,-lII jljJ.1 <ji-JJ JLlLI Jjj i .1 njLLu^ ijja-j 

(j^SLj jLCjj i I j-o* I a uij&\ pi flL> l_tia_il (jjj^jljjlj m^**i mi LI (J^>- JL>-^JJ 
4j>.^)-La-a (j^Hjj (J^>> CjLflJL>. 4jl i 'I a (Jlj3 *(_> :3 J^^ (j-* ^^J^ 3 J^^" 

Sj_aLLo (jjSi (jl (jSLaj cjLaL>JI (jLa I ^ c j . i_<^ljSL!l »l ulr j_L«x. ju>. ^j-s 

. (j^SLII *L>-jl ^gj " M l L I ^5-1 (jjl l_^l jSUI J£ My 3 3jl^>.JJl 

J j Sj jl -1 c M, m-flJL!l i_i_LjJaJI 4_oJJ_L 1950 ^Lc mj- 3 j mi t t_)Ll^ ^o-cj 
LtujL>. Cj-ilSj iSj-^ CjLal Jilaj^sl (jl «i_i^l jSLII a I jJa-^a I » ^u-uLi (j'C 1 n'^ jS^-lLl3 

4jC^ l!i i La Lajj>. (jl L_£lJJJLl ^p^lj . 3j-AjJI M^>.J ci^j ( ^ 3^-11 I a mi 

^CJ . mi LI t— 2 T-^ ' ^ ^5 La (J*C mi \ (j^^j S$ LuJLa tfloin i4_u£^^ 
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SjLc u <Li llj i (JT l>.ljJ! (ji.io uitl at taJLll J^*tj Lljj_2j 3 i i .1 3500 (Jjja lLIj^H 

^\ 0 1 nil ^1 ^LlILij ij_«j>.^/I j^e_J! Jjl * 1S1 il Lj-iJ-° ji>^'j o^J^W c - ! l>' 0 

(j-C ' a «j~ j^JJ i_d_)jl£j i(jj-Cj_3 (j_a MJ-^W C>^TH'j- tu '^'j Cy*""-?^ 

^ 'I CjjJLs- (.iii 11 "1 i_d_Jj (jl I JLaj ■ 1 n_i (jjs jjsLi (jljjjJI 

j 2j 1 l_c-> JkJLl I J-ifc (jl 1 n'"i jSLiLia jj . aJj ^ oljl 1 a-tallj (j-^lj-JJ JUJ-Ju 
(_£jjIj 4jjI/ j! Juo ^yfl S-^' jSLII SjJLull 4j jjLJLlJI 4-lkUI tfJLA 4-u/jLa_a Jju 

(j! I. 5- 1 j j I j 'j-^-^ i_iLl^ Jjiax J'C i~i_t ^-jj^jJll Ijut <r. mi^Lj jls c^j£ 
„l.tU.^.VI ajZJz ^yic jjji>pii V (j^^ I lit la . jLj^tlJLj SlLLi. jLCaVl ojut 

aLlaJi-Ll ^jj_a-i (_£l w a 9 . LibjL>. L^Xa CjJL>. La cr^" tj^-^J-*-*- 1 L^ 1 ^t-O ^ 

L^jljl J_a (jjjLjJLo '-^ * 1 i i^l j£Lll a j^>- j j (jl ^Jj"r**i 1 11 t 4j) Ju>*j ^nm i"it1 

^Lt3 jSLtl Cjj^Jat I jlj . I j » " i^jJ ^ 4j>-jjJ 3j j » 1 1-1 jjJLtC (jj^" 1 11 L$jV 

(JLoJLvl (jl 3 tj j . . la M j i_aj 1 n'q ijLJlI! (jjs cjljji^ Lj-uil ja lhh^ 

M .Vaj i4jLil! J-ilja j-A 2LLu/ i_sVI J£ £-a La i_ujj. a at lalll 

j-Aj ijjLtJJj jj se-LaJ I jj_a jj S[ a 3j_AjJ1 c_t^j^ jLa idJUj ^j_c 
jl w S[ ui_ajSLil-ia ( _paj!Lflj (^jJI i^j" uiXi c_i£j^ t_ciJQj La-ijj ^ ^jj tt * 

(_g? *Lj-3 JU>-j-J . I_ljj_2j ^jiZ J'C i"i_i (j\j>.jj JLi^JI (jjs i4_La Cj«L>- 3j_AjJI 
c_i£j^ 1 u J_a j_a 1 jl J . 4_La i i^l j^ jl CjLuJUs L_ajLd3 4^LL3 j^Lt-a^a 

LaLjI 4l«j>. JLulo*! (jl Li^ (jljjjdl (jx. L$aL2jJ ^j^" ■ (jia (_psjVI 

(_LJj (_gl tiJLijt (jjijjj . Jjlj J-i^- ^3^' (jr 3 3x.Lu/ 24 Jjjlaj £ ^-i^ 

i«LLiji 3500 (J-^a . £j\ i\ ■ 'ajLai\j (j^lj-JI cjjjls. jjI jj 3j^>a jj ( _ 3 j>.jJj t o~ 
3j-AjJ1 c_<£j^ ^Jl j j mm jjjj-^-LlI (j-o La j^Lj jj^i fiLa_i Jia 0 1 Laj taje^g 5 JL>. jjj 
(jt 0 < 1 1 1 q j5 ^ _ l . L i-3 <Ui3 JLa (^jdl (j-oj-Jt Jj^ La ^Jl jjju jtJjLi ^ 
jl J's i"i (^L> i(J_«IL>J,l (j^ (jjijjj ^ ^ i_^£j^ l_i_lj-a (jjs (Jj^»>J i_i£jS1II 

jIjJ.1 (jJJ 4£j^uJ Jj^JI LaLaJ Cr xlAi,'^\ jljiil I JJti ^ fj^? g^JaluiJ 

.dLJIjj I jSL&j .Sj_a}JI c->£j^ 4^ ^gjJI Lij^2j JjsLCJI ^jjIjJI 

J_»_> La_ia l_Li i»l alt* ) .c Laic L^ajijj Sjx. Cj I j 1 r-ij-a jLa 1 1 ^ j 1 c j 
jl_SLa^/1 j 5j (jySUj . L^jl !i ^ se i aj dim nj\a ^aJLtJI (j^tj • <L-t_jj-t_t-a j-;tc L^jl 
( _ ;r a Ijjj/VI «Lo~Ll!I (_L<Jj . tj^J- 4 it in CjljLpi.1 (jl 1-71^*^ 3jujl>JI 



75 



Sjj_2il Jffl fljdJ LLaj 4-iiaL>. Cj I J i (jl j^fl Ci i njt i n'^aSLiLia (J-o^. 

IjJjLs. »l air a^uiAjI dh? 1 -^' (j « j 1 1 (jl (Jj niif ^ (Jlulj (JS! i"m 

(jita :<iJ (jj jj>J\ « L^3-2jjj/VI (jc jJaJ joijtJLa .(Jjs-kJI I JJt fj^- j' ' ' i~tl 
^1 o "1 rtsVI £_Udoj (jl (j^ae^ ' "" ^-^J^ I 0 j rt t d _! . <*>jJ3 (_£l (jl dJJ!i 

^yJJ l£JJ-U jjj Lail (J-ujJ 4_SJj i nil j! 4jJl^I SjJI J5I i ii U ^ LjjLc 

1 j_a I 2 j i ■■ a <_Sj_«_) V (j-^e-ij <Lj-a_L«_ll .Ja^-aJI (j^- 0 *^ O-^J \4JSjjtX\ 

.SjujljJI 3j^4jj>JI jK^Vl i IiSijSLuj 

<_<£j5U| LajLlIcLij . I j".'al",Cj L^jjjsjvj (_p3jV I ^ 4jj£ 3j_d>jJI t_<£aSLJ 

4 j uU I il_<s_a .^jVl Cii-I SjUlJ Oj_ilcl JLlS i(_p3j^l (^Jl c-jjJsVl 

SjIjjs. I j Vjii«-a I j-^j i a LiS^S^ O^*- 1 ^tfJ-A t—^jSLII Llo-I 

<Laj>.Lj j-is- I JJ a JJ J-Aj S(j ii o i"itl ^1 L$-i-a O^J^' (j -3 -^tA 3 

J-fl>j SL^_L^ i." i KLj j a >JI o j_A (j! j»l i L^j S_ul ■ V»Atl ^| i ii-v^fl a \l . Vi jjx. 

(j! j j 1 j tLg. ■ la a. i^_a^l_a (jjs l_al_«-i ^^Li. (j^ajJa (_p-a LaTjJ 1609 

(jlajVl (jl SJjLflJI jjaHI LlUs^C i^Lii^VI IjutJ 'L^-i-a (^jL^-iJI 

, ^ ,tl CjLl^'s i nl**(l1 CaJB I 1 i lilj . (j n'Ctll (j-ajjj t(j n Q ilill (J^>« 

) 2 a i(4_flUajJI Jj 1 r-> LaHJI j-u^-i lJ £ L^jjjl^ L^s-jjIsj £ ^J- S """-ij 

O-La-fl l_4-a (J-Ui3 1 (Jjt-oj t *^l^"i . ^qJ 1 ^ *C tj . 3j»AjJ I ^e_i ^ I laj 1 l_j j 
La_Ujia .dAjiiSLII ^jJlII Jv« J"'iI" (jJaJLa i_i^SLII l-L^B . a-J-JLL CjLij'C 1 nil 
. =La ^lC I 1 n'C « i 0 (j n n i"itl Jjla ^' 1 Cr 3 J ' J ' all ( _ ;r 3 jJaJLl 

»l a I « II t l 3j_AjJI i_j£j^ (j^^- Si.j-" L5' ^i3J (j -0 (j^ (^-^ J^-^J 

(jlsj^/l JLa tiii" 1 11 a ,^c. I i n (jl jjfc ^^J j ^1" ("mil ^\ 

A * ■ ^ > (ji I i . U" , ,,l I j| njL«iJI I JL^J (jiLflUJI (_$J^>- .(^^Jj^JI j ' -«»tl 
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.«3j-AjJ! ^jji^. 1 *m mi (jl i V» - 

(.S^JalLj V |jLt» - 

«S^_jjlJ1 aJJb lJiJLjj p^a)> - 
. « jLj^QJLi i^LL! (j-a» " 
((Sj^pajVl ^3 t lC (j-a ' 3j-AjJ1 ^^tc 1 1^ LJL (jjl » - 

. « <_d Lui jii^ I * La JL>- _jj 4j V » - 

,((S|jL>. 4_lLsjJ1 ^jT^ , ,.tl Laj t^c-Ia-uill 

L^jjj ii- < j < iiL«-iJ1 j cjIj uu«1I V I jLsii '"'I « S '" i ■■ a lilj 
(jSLIj .^jjs-I (j^Lol ( _ ;r a 3Ll>J! Sj^s £_o j&j- mil LuLa ^LilLj i*Lo-l (j^tls 

! jj La I -JJ^eJ (jl (jl ' "_' (j! jUI La-& JjVjJI joj^Sjj i4jsjLi CiLlLu 1 1 £-a^>- 

( j_a ^_Lt-£5 mi ^a-j (J_a-«-I1 (j-a 3j-AjJ1 cLjlj-lLs ^\ 4_jJLjJL>. 3_}Ltil (Jji Cj^L>. 
SLLaJLa (j^S>3 ^ ^ Jj) J ->tl 3jj_5tjs yXJ l£J "' i ii a i h (j-a ^LvjJI 

^1 * mi j-4-i La J_ul3 . 4-a-I^-La CiLfll i u a \ $ *j « < a aj ^JLiBJi d o^**' ' '■ rt ^ jjaj&J 
i5jj-jrt_a ^ t j^-^u 3-a ^aJ (jj ' ^ Jj-^" t^-iLtJ! > 2 1 ^ J < ea II (j-a 

' tuiaJI I i a ^jlj'jj i a-iIaJLi i *j »j (jlj iVI " U "J^ w H J d 

(jjJJt ,j_a 5 La-aie-La oljjjj (^Jl (j-Jj-l! *J i^ilt 4jJL«JI CjljJjJjJI ^jji 
Lul LxJJ .j-a^s-Vlj w ^ 53j illj j-Aj^VIj j Jaj.Vlj 3jj^'_5 'o T ' ' .'^ 

(jjJJ! ^jLi- 4_jJL«JI CjIjJjjJ! ( -J -i3 .i>!j_i (_gjJ! I a^iIaJI ^j a j j« i all p i u-2JI 
fibl 1 a If ' w uiAJLxll (33^ La-i cJijIaJ! (j_a ^.j^>* JL>> J-) i w a uiAIxll 
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j ' j (j^Jj 4 i _ ;r Jj-a j-lC ^-^J • t — 1 JL>^tJ-^ C.t- L 4-lJ 4 La w ^-^^ r*J L^aJl (j_a 
I j . 4-jjLjj^SLI! Lj^LJJIj (j I IXaJI (_Ltc_lJI 4laLu/aj 4-iLiii? 

LaLi 

4j3 J-^-jj Lgj-II j^-^l i_Sj_LJI ^1 ,5 ",1 1 ol jjij^JI . (Gamma) 
O-fl uig^l JL3j . i— i-JaJI j^yfl «lj_a->JI C^>o sLkjI/^/I pin 0 , J->«J j_«j>.^/I (jalll 

' fli> Li_Ll£,Lj tflj-J V t^J-11 (jLdl 4jr 3 t j-ul I n-fc. 3jl^L>. (j^LjJLa ^jli^J ^J-* i_Jj' 

i*]LLA (jL£ 

o>] 5 ♦ m.VI i a ^Liw J-SLAj 4^>JUIi Jiljill oUilj 5lL?Jj>J,1 

JiJvalijS *lj»a_>JI CltJO A * mi^M *ljj Lot • ^-£>* (J*** Ul 1 *;lj-a_>JI 

^lj-j| (jH* ^-iW-^'j-" oL>.jJLl CjL«jI/VI j^usj>-j jj^IjJI CjLj-jJ. jjj/IjJI 
<_ u i n_ij . dliill ( _ ;r 3 L$i£ ^ JLy" i n"j iSjjl i n" a 4 j n itil L#]j i g j i a 1 1 (j-a ^ a b se a 
(jj _a-2JI» p mall dJJjJ 3l_iLx-aj j_<_3o Lujila l_LLi£,l sLUsjij-iLU JjJijJI 

.(jJjJkl »j <<i II I fTjU 00^. jj (_gjJI (((^y^-jjS 

(j-a £_aj (jlr JLLa (jc (jiilij C< i nf i *j i uLlflJI ^L^ 1844 ^Lc 

JL^j . S J-lkjJI <_^1 J^JIj ^ ^j5c_cJ1 jLli-La . Lajlj I xaje a w fl jj ifljjtil 

i^LLo. JljJI j^yfl (J^ 1 ^ Lajj 1 1 JljI jS>-Ilj ^3=_Lll aJJt Jjlj-J (j-I Lui j^li 

ji^ (j^j (0-1 • ^ j 1 "j" o-' j^lj^^l isj-fli i_4jibjj isjjL^ (jl I Jlj jiia 
j_i^jLl«JIj cjLuj^JLa . 3 j_l«_JI ^1 1 n-v^U ^^LuijSLII t_ijiijlUI jj jl»hJ • k-LkaJI 

i»j i^i II (j_a g| ri I " -e-a Lll^Jl jl d rih-e-a CjI^Jjj jn'dl 4^ JiiJLl ^LcSLLa^SLII 
(j-a (Jj^s-I (j^Lai (_Jj^>.| Ljl_i^>.|j ijjjjj.! p i niitl LiLo-i dilj puJJ 
IjUs-lj Jiaaj/I I ta 3. (jl J_>«J i_4^lj^LII JUs-l i fl-ila (j-fl^ IjSLflij I LilaJI 
^ 1 . ^ j I (_-t-j-m-j -j LcaJI 4_l3 JLiltij (^jJI ^ I^JaJI (j i'iiII 3j^_t-£5 (J^-4-i 
(JjLx^j i U ~w (_L£ (jlj . j-i-l p-ILc f\ j_a> j-i^. j j i<~i till "JX)" 0 (J^-* - (j " i '"'II 
^ j j 1-^ d o l a * 3_}La (JSLJj .CjljjJI CjLuj^>JI (j_a (j^_»_a ^aj (j_a <>j ' ) a a 
3j_fl>j_JI c-iliali 3jiaj*.jll CjljLiJI ^_oj JJLaJ (jl (jS^-aj ^LlILij . L^J 3j-J-a-a 

(j! Lkjl lus: 
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j ' aa ** ) 4_ujlI1 (l) £^a-i (j»a d J ' luLal lii-Ll ^aJ?e_(Jtj :( ( jjj^_jJ_A (^Ljo-jJI (j a <i <"it1 
olla <j-a *j-UaJ! JMi- <j-a cJL> - SOjaJI lIj! J^*llj lajJiDJ^ ' 

4_^l2j jjt w flglaJI Jjl^tll! (jLa I 1 c j . L^jjSij (_^<-II f*> :: ?-^' oljLiia 
Sj 'I '"■ i (jl jJb u i ui it JLj Jljj (_£ jJI J-a^l • J-sejjJI d j uiJ 

. l*n < " VLlLa 

(jl i nil (j-o (j^LJ i4jalajJlj IjjjiJLa 3j_fl>jJ! (jl^ _^Jj 

(j-a O-jj^j-I (jJLjJts J-lLjo ^ -l! 1 c Jji (j^Jj .iLijJa (_y3 «LU 3jJe->l ■ La j La 3. 

jji ij] (j£. 1 a m i <~ («J 1 Llj>2j 1920 ^Lc ^ (jauJjj Jxa- J-us j_a 
1 l^-se-i^J L^-j-J u< c-^ySLI! IjLfli ^La 1 ■■ (jjSLi (_y>-JI La-a i3j_fl> jJI j^^a^c 3-5^ 

j<u . j-sj-lU (Jj^jJ! cjKjIj 1 nil jLiiL <j-a ^LcVI ^Js L4J ■ l-^j^" 3JL>.LS 

(ja_)j£LJ1 J j i nM (_yjlj (j-a ljL>> Sj jj^ CjLui^ -^a^J Cj*" *L^ > -« «L_u1j_} a ui^ 
Jlj>oI cli^ c_*£^a£LJ1 *l_a (j I (j^r-**i u i n 1 »1 aUTI ^j^* 1 <J-«^>. t^J-ll J-°^l itfy>« (^yb 
3j_fl>j_!l ^_La-m (jLs ^LlILij i(jojj£LJ! J j 1 n^l (jr 1 ^ ''''jl ^^JJJ^J^i^W 
i_£jSL!I I jut (jlaJy Lki_JI Ij^tj j! 4K i_*£oSL!l - U^l (J-iL>. ^ 1 I ^ I 

i>J_fl> (jV ^o-jJLl! J^-^^r 1 ^^^i ^ OAJ-^"^ »l n lr g'i" 1 nlj ,<ll^ 

>La olj La a (^Jl I ^*<<~ JL3 (jl^ «UI (jLfl ^LllLij i ljL>. SjjLi 3j_o.Vl 
'"'tj 1^ 2 1 1 (j-^-Ij .^LLI jLit_J <Lta-iLaJI 1 1^* j La^>J I j"^' L^J jj-oJ-l 

sLLUa^c uik CjI j Sjjj^j. »l i""i 1 11L La^JJ • LiK ( _ ;r LajLa i_^jSLII (jl C^-jl 

CjI—ui^ -^^^J i. m i n c\JLLa_La j^t.^ d i nil i^j nKII j^?ej>. (j_a 

(j^a j^tiJI i_aJLlj (jl LiSLajs (j^J J-?^' (j-^ ^> j i n^l t _ ;r jLfi (jjs lj^>- 

^jUal jJia i^LULij i(_yj4jj^ «La Ja^-j -}!j-t! «Luij^ < - . . I Laj Jj S(_gjLc *Lo 

. 3j_flijJI t_<£j^ jljAII (^Juiil ftli! (jjs I JLs. j^u^ Ja j sc a JL>. 4j| 

. 4j^j jljjl jjl (j^s (Jj j_aj>.^/l C^»oj (_yJjJil i_kjlaJI (_£ ljj>- (_y3 

J^J ' J- 5 * L-a-a j^l * j Lgall L_ol_LO_a 4_aj-a (J-aju ^ ^j^IjJI * i gjaJLa 

4^LLaJI j I jJLa (Jja- 1 n_t cbLs (_yILlILij i»La-uJI 4j>jj/Ij <LaLaXa ^-Ji 
CjljUiu^l (_yl^. (jjjLllLA (j^c-ij .(jU(-a (^OJ^Ij -i-i>^ O^J^' Cr'l Cr^^ 

(j_a 4_u_u_uj ^JJ ' £3 'j ui itl CjLLal uuJI t ailtje rt (j_a i." » ♦ i 2 (j^JI ^iS-^L?-^ 
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^1 i ii-v^fl (Jjiao cjJ-^' S JLc <_jLixjil JL>. _jj (j^J • UJjj ^"'^J <ic! j^M '"'I taac a 

I jut (jl ' a il^l jJL3 3j_*}J! c_<£j^ (jJI lSj^'j t-jjSLJj 1956 ^Lc ^ 4a. j 

Ijaw Lia-L_u 3j-&jJ! e-^a^a" ^la i (j^a" ^jLiIuj w <Luia»JI CjLu^M ^La* . ! Ja* 
^ ^_jJLl! Cj JLoj (jy^Jl « !j-j_Li£» 4 1 1 ill ( u jj-* 4-lLl- l £ ^ i i i 1 1 ^1 L^aAll 4jajjs £yz 

Jia. _jj . 4jj&V Sj!jj>. 3j_AjJI e-^a^a" (jl Li^j-C lil! j-ij . I i i >i j I (j-a i—iaja' 

jl i(j .I g .".I! (jjs ^jLU! (jjj-ll » j <MI lJ £ o\j\ LjLa L2jju-a cttP*' Lo^-^- 

(^JLjju^s *J '<i 11 4-*-<il JJjJ • 4-A^. (j n'v ij^Lij^^ ^1 j i a £ya 

Lul La Oijsj ( _ ;r 3 1 jila 'JJ# "iXI (J^^rA 3 ' (* (J-*^ '«l- a J-2-II • (j 'Jf 

i ! I l~j . 4jJI j lajj (_g jJI Mill (j^js^ill (2ruJI L^JLujj 4 _ =r ILl 1 3 < uiVI SJaLu/aj 

S_jjjJ ^Jj^aj V L$j| ^s^.j (_5-l^ '0^' cr^ 3 * ' ' ^ ' "*"' <1)^-* J J id j»j Sj^La 

4 j 1 -sJ 1 j jj_j_UI ^_«^>o (jjtljJI oja^JI ( _ ;r 3j <LqiIax 43j^, *LuS/VI 

<2jL>.jJ,I (j-. j") ^jljljJI dliill jai^. (^Sj .SjijjtjJ! i n-vVl jjs tjjiail V|jl3 

fiLaLfljIu tl)5^J l_A^>.J 3j_Aj-J! ^ id)L>.^Jk! J! ^Ia t ^ya j-j!lSLll jj-aJtJ 
(jl Sj—ti-Vl i4j^jj!jJ! CjLa-jJl! Mjjjjjj ^1 4 j i nil Li LoL<u 

^js^Lo 4juLla (J!>L>. (j-oj • 4j_jj jljJ! CjL>.jJL! ^1 A i i ii itLi <t^£aua jjjj 

L_ciJL->J! (^jJI JJJlJ 4_tSLJ iLj-uajt La^j 243 Sjia^lj 3j-o (j n g i"iT1 (J^>« JJ^-i 
i n o mi 1 1 jaLtajJ! Mj_>a-VI i_<^ljSl!! J-J-aa- tjljJJ-! (j-uS'Lu-a oLaol mJI 
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t-JjJtJI ( _ ;r 3 3j_fl>jJI i_j£j£ '"'tl (jLa itiiljJ 4j*-ujj .(^yii-ljJ! 

. L$_t_jJLo (jj-^>* L^iL^Ua 1 J ' J I Lo^j 118 «**i i ii a Jj)j-Jaj! ijr 3 c_t_Juj 

(j^-) La JUX. d uidj «L>. ^Jl LujJlj LJ j ' 3j-&jJI (jl LiLI j jj-* fft-^ * lj 

i_i£j£ j^Jij (jl (jjs C<-i£--4-i 4_lU3j^/I 4_uj)L>J! (jl • LL^! ^iaJLi u-ijjsl 

( _ ;r 3 3j)^>.jjU (_jjj>.Vl aI i ii-vVl oj-*^ (JJ^J 0' ^ ' ^ a 4_cuu 

.^IjuM ^^Jl f Lta_Ljl 

CjLi^'C i nil filiaL-u^j Lol 3j-AjJ1 c_t^SLI 4jj1 j^-t-a (jr^- L*aa»Jl (jSLol 
2_jj£j_o 3j)^>-jjs jl ((jlsjVl ^ LgJ Jt^ljjs 3-j£j_a) 4-LUaji 4jjlj)lj 

(_2-Lc. 3j-jILa (Jj^J) j i j L^aJ I 0JL& j j laj . 3j-AjJ1 <J^>« JJ^J> (j?"*"^ 4JL_uj-U j-u^jLi 

0 j_A JJLc . i_jS^SL! Lj <LtSLi ea£ aI i ii-v I a I J taj a I JuC 4-«j>.LlJ! j_<L>J! J>3^-J 

j)^>.jH jiJjlI! (JjLaj I jl>. *j j» 1 aJI j-^j '^j- " J-i^ j-^* 1 ^' 

1 j"UI . 1 m 1 n 3j-AjJ1 (jl t-^p* 3j-tSL11 (j-o (jj-^J i4jj-4_5J1 CLAjl 1 1 

t Ja^ se 1 a (J *s i"m 4_Lss_ua c_^^SLI1 J-^>- (j^-Jj • lj^>- ^ J 1^ 1 1 ^1'' (jx. 
jj 4. , ^ tl ^ JiLtcjI (jJI <IjJ>I 4jJL«JI ^JajJI Sjlj^- (j! (ji^. JjU (_£ jj! 
t_gj i ii" (jy-i-JI ((Sjyajtl! » jl cLfljjdl J)l jJlL^ SJjjJa 'Li-i-aj Ji>Li- J-y 

t ljI 3j JL5=_La ^eJa 1 tJl 4jj**i i n a * )L-a_A l_t_A JL>. LiJtjj jG CjL>.jjLLI! 

LcjjiJ i I JL>. ^_u_o£ (J|j^t_t-a iC^a-uJI d 1 ■ a & ^Lajjl (^ji^. (jrOj-* L^-Lajjl JLjj-J 

(jj^LI i^j_lJLI1_i 1 11 II ( _ ;r i LoLx-i Lxaje a (jL^ LiLc LLaLol jjVI i5j-J 
4j>.jJ) (jl 4-iSI liaAll CjLi^jJIIj jljiljJI cUaL-ujj 3j_a JjV 1 " 1 a uu^l sLajs^vLo 

-I j 2 II Laj^Ij (_gjjj)!jJt iiLill jaJLc I j xj u ■ (_jj-II '*j-Aj-II ■ ■■ Sjlj^s- 

l=wjj 900 4jjla 480 ^ iLuLUiAJI S^jil SJaLu/^j j-iitt ><iLd! 

JaJLUaJI Lai .(^j-La (j>2 (jr^' ^j'j^ 5 " i ^J- s (J-° Cr^' 1-5' ^^-44>4^ L>"^ " .' 
Sjjs (j^ < 1 n" 1 j-j^I (_gl Lj_y>. LtaJLJa 90 n_^jSL!l I Jut ^e-ta 1 ■■ (_gj->«JI 

(^JLc ^LXI (jjj jl JaJt-Lla (JjLjljj i Lcuajl ^£ 4_i ^ » uU (^J-JI JaJu-aJI (j_a 
fiLxjLciiS 4_i^^o ^jjta_u_u3 (jy^-Ij . d) Lta_j_>JL I ^Ja_*_u Cu_>o Jl>.Ij J-f-* jlj^ 3 0 c 
(j^SLj (jl i ' se * i3j-_Aj-JI ^Ja 1 (jyl^. ^>L_J^la 1_jj3j d <a j 1 1 u w 3 u (jl 
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^jjl O 1 . uj? (jH-Il 2Lj^jjjoVI J ^U-U^J 1 till l^AJI CjL^jJLI JJL£. j-Lu 

e. . (8) 
1j-j_Ll3 £jp jj-a j lTuTi-u.3 j_i_u (j LLu 1 Jai3 (j Lj_i£j_a C<r. 1 tail - 1 J . 4-Scla-t-u (j^lc 

3jl2ji_oj ^j'j-i 5!iL>.5 *1 jlaLSuj (jl ^-j-Laj - * LuLs kU-jc ■■•*'< Jl 

(jj I «Lj_i llU 1 ^JLq ctLo J-3tJ ^Jj-I I «Lc j_<_u C-i_o-. i £ (j-* 4 LibJ 1 d 2 JaJ 1 tjr ^ 

ijr jl_j «l1LLj 96 (j-* Sj-AjJI j^>. i_£iJLljj .cLcL-oJl ijr 3 ^-Lj-a 220 

fiLLJ^ ^Lui^ ^Laj (CO) jjj^LJI j j , ,.<! 

. ^j^_lLLL) *j uuC jj-* 0^ Lh* L/^' J - ?"*-^ I JlA 3_1jj>.jJJ 4_u 1 j JuJt^jj^J 1 
<j ^1 0 >J .j-^j—o J[j 1 se a ^j^o ^ in nj J £ ui J fiLiIJ_a 3j-AjJ1 (jl cA^J 

. fiLLo 

IjILa jij^ (j\.*-\-<-u J-5eJ ^Lajjl (jji^J i4_ujJLl a^_iAJI (3-5^ tj^" ij^-* 4 cr^ 

60 ^Lijjl ^1 ■ ^ ±4 1 LoJl^j cjLljjj>. jj-o LilJ_o 1 S^flj Li 1 1 1 •^>»- J 

j LiJ 1 JlJv , ^ j_Lt-U fiU^SLL 1 Cj Lljj^>J 1 Ltia J-J-A j Ij^Cli-u 1 * j^J^ 1 ' 

3 iU ^ 5lLi1^ oLi (S 2 0) ojj_i£L!i ju . u$l ^lib l^jj-kII £o>U! 
^nia iLdl_i_A j^^JLl ^LiL 4_ulij jlteIuJ jrio uJ| jj-a ^^L^Jl ■ u-j * -tl 3^ 

p La sell *j j-SIu_uj p3 t < _ ) ^ La 3 l guS[j * (^jJlj i^jj>.l 3j_q CjJj-jSLII ^j-^ 
J j i u£| (^j-iLj i '-^ J ^ V^5tLo 3j1j->J1 jjjQj fi* Ja-AjcL-U I CjLcLajjVl ijr 3 ^LjjIj 

1 ^»UjU/n cl 0 1 ntLa .SjjjJI liUju ^LiSLoj «:Laj (S^O) ci<-jj-jSLJ1 
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.L-^jSUI g U,,. 

(^£^_>J1 i U a ,>stl (J^SLj LlA jjJLJL£^ cUSLIj i ^/*'^ j^>» ^jj-JI (J Lea * cflt-o- t4-3e-ta-i-ti 
3_oL_uJ1 CjljLiJIj 4j^>.L_uJ1 (^j^JI JaJLtiaJlj i4_i_A^Ul 3j1j->J1 6JJb 

^ 3 t C-'-t-i-O-J i ^_L^_>J JLLU13Q Lfl j jjjj C_<->J 1 cL^J | J <j_4J J_Ll3 ^jOJJ-C V 1 

SLLaJLa Jj S >■ ^jj-A 1 g-scla-iju (^ji-C ^^L*^ * (jLa Lj_A 4>j-i_L4_i LuSL^-i La 

dJl_LAj Lufe LgU je-lj i4_u1 JlCJ 4_LxLj3 Juki mi ^ i taj * a Lj JJ je naJ 

4_uj_a L^jSLIj 4 jj>. I c_4^ ^ *— J * ^ T ^ ^ * Liifl <L^jJ, 4i£"IlLa Li L^j 

. (9) f L^JIj, ,^LUIj( rt/,<tl <. ,,,„ . l^U. 

(jl ' (Jj S * rt (J *C i"i i L^_ua1j (jVI jJLljj . 4jjL^ 4_iLLo-i 3j-AjJ1 (jj 

H J-aLjiJIj i_ajjSJ! j_uQj! (jj^Lj <Ls&lxm (jyi^- 4_JL«JI 3jlj_r»JI CjLj-jJ 

^ La i "tl ^1 J i ajj i^^j-l! -j .'^11 j d j'al A ,^,11 jj^j ^Usj (^yjt (jr^" 

4 j 1 m ."ill 4jljI/VI (j uSLc JLl»j 4jLa (j^>-Ljji i_j£jSLII IjUt ^eJa 1 ■■ (jl LxJJ 

L^_iLa j—iiSLi (jug ."ill (j-a 4>jI Sj-AjJ! (jl Lxj <j^-!j >■< . ^ A 1 1 ^JJ 

d S La * rt ^5 (j_u_jjj i^1j-<j_>J1 C^o ♦ miVI 4-ALaJLq ^5 cLu_u_uj ^JJ ' a * ^ * lo3m 
jiLl! jlitjj (j^jj£LII J j 1 n'C? (jLs dJJi • ' k-iIaJI (jjs (^j-U d J-LtaJI 

^La I till 3jljJ>. (^jJLlJL] ^_JujJJ jlf LflJ ^""1 * (j ml Mltl 3jljJ>. (jL3 4^lj-*3_>JI 

» 1^ i h*m (jj-^Il (ilj-<i->»J1 dtr»o d ♦ 2! (j_a 4i_jl2JI 4_uiSLII Luj-Sj (jjl ^lu (jy^* 

LujJI ^ aglaJI ^" t (_gjJ! (jug i"ill jjs ii—kjjSLII I JJt JJ^*" 

L-gj^ J'v i"i_i I 1 '-"j*; LiLSLa 4_jj^ (j^. ' a ui^ LJ jjLsJ,! jaJLtJI (jl JJ-jj 
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S-LjLjj-J! j-JoL-u^l 4^:j_«^a_a ^ ( >-La!jJ>J! JLUjV! (jjs jjS£-JI LlILufcj 

. ^-I^scj La ! jl i<Lu-uilJI 4_L>J1 i l_u£^^ jj-^- ** ti\*~ t— t^t_i Lx-«» LUaj t 
. (jjj-il J*C i"i_i LIU «j I j . i 4^j>.j ^L*} . 4_uj/ 5500 (j-o ji^l (_)_La £_u^> jls jUj/I 

Lai 

(j-o Jjs! (j-Sj - J- 1 - 3 - 0 <j-° ^ ^Cr?" ^ LhW>-!^ l -^J J " ** ' 1 " a *-* J ?">^ 

. j in _t I j K (Jj>j L^lLc cjLLjSLII doL*} 3JjjJ.I ^jut 3 '< . » 4ia 

I I A. -j<Z Ij , r, U . 1 l~ll ^jl. 1 I Jjjj ^j'-^J^ ' ; '^J^ ^ LC JO'tl Q ifcj tl ^"j 

v^Liill Lai (l l} ^ ; ,„ll lJsVi ^llo o^jVb a /.i l^AJI ^1 ,,,-wVl 



I- (ji.it Lisjl iIiJjcj jLojJ! (jLa ,JM aHlj (jlajJI J^tJI Ijufc^l 4iLUs^Lij 
%\ 1*1*1 (J-a-C cLailaj tfLaj ^utJL>.| (jL^j . 4-<LI JL^S J^JI 3^Ls 

•U5-^-?^ 

Llajl CjLlLiC. SJ^Ljj^j JUjj jl ' ajej i^j-II ^jLCJI jLajdl ^Ir i .1 n uJI 

( _ ;r ^ 4^j_>«JJ J-iall J 2 1 ■■ q \ JLso !>LiLa t_i^o^ jjU'l : ^LjLxj 

w 1 c j ' w a-laJl 5^ ±S Lual 1 tl^aS^j 4jjL>. i*Lj_o ( j-* 3 jL^-i lj cJ-JJ ' "J (Jj^^^-*** 

j_=»o Li^ i«bJajt c^>»j (j-* La-ij fiUuLLl! 4_4-jJl^J1 jL^jVI LiLSj j_=»o ^tjjJLl 
ojjjSLI! (3^^ ^* * ' a '"J-iS ^-!?^ 3"^i£ " lO" *t~3^ J-- 1 "-^' (^°) 
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^j>J1 ' - 1\ a i-la <jr^_9 'L^J^ Ly~^~ ^Lp-Li-a < - 1 1 g J La * rt Lciajl Jl>.^jj 

L^jmjv <_aji2j ^pJI jj^lj^Jlj i,_psj^lj 3j_ajJlj ^gj " .M l ^ ji>^'j 

Lijijjjj (Ganymede) j_i_«_ljLc. jj q-SJIj j_jj_Uj Sj_aj_I! (j-a ' " 

CjIj-uju I a. «Ja-u Si^jjtJ.! JljIjJI jL^jI I Ltajf (j^aj^Mj i(Europa) 

. J_lL>JLi SLLaJLa C-uL^ WjUJ ' ^O - ^' '-■ ^ '(j^j-^ jL> a" ( iiVI (^yJJ ^Ljjo 

i j_jj_LI ( _ ;r ^ lSLH (j^* - ^ I 1 CJ . J_lL>J! (j-a CjljHayLo" 4j^Lj Cjj»o 
i LjJLs- QaSju (jSLa-U (j-o (j-"^ J-a!>La i^m i"itl AUaJLlI (j-a (_£jj>.| (j^Lal 

i S\ ^SLII ^l_La (jL^ l_aj_t£. (2^U-uJI CjljLiLa (j^-i^-a CllLxa (J^3 Cdj^J j-Lal_Laj 

. !jL>. Lalqi&jq 

Sj_AjJ! jlj-c. (jyi^-J . d j i hj'j 4_i!Lu CjIj-jjJijj ^LloJ! . .." 4-p"jJI SLpJLa 

jJs Lg-jLsJ>i J£ ^ Sjlj^. o-iLSLI j^utl!! VjJj .«U! jLi^j 

i4ljLj/ '"'I La-pJ I u a jj . «L1I Jljijo SjIjjs. (jj- 5 Cr'l '"' ''-^^"^ II 

(j^J • ^ jS i*r-i j-uQjl I ) & UJ*\.' J , O^^J 'USLq^a SLp^JI J'T'JJ 

(j_o (^LlJLl JjjjJ ' I V>i ii j^icj^j (j-a (C^O) Q^-lj^LI! JLuji^I (j-ilj 
(_3^j_oj .^^pajVI ^Ia-Lii 3j!jj>. jj-a JUjj i ii t^J-II ^jJ ! Cm itl a a 

J j i n^l tyjLj (jJl ^ ^!- 1 >i>^' '^i}- 3 ^j'j^ 5 " J-^^' ^e-ta-uJI Jj^sj 

cjL>-jJlj ( _ ;r j>-L>.j_II c-t-ioJ! (Jj» ii a (jjltaJj (jl tiJ! jj| (jSLajj (C O) q^_ij£LI! 

(jj^- 1 CJJLs- La ' La • i a 1 1 J jjt IjLAj . ( _ ;r l£.l CjLjj" i h a ^1 3jlj_r»JI 

A % t i tl (j Lb I JlSLtj . (j ii a i"ill (jjs <_ i j i iM Sj_ajJ! J^-J-^' j^dj^' 
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<_Sjjlj La ( _ ;r fl> 4_Lfl>ljJI cLi^LLLiaJI I ~j I i ea — 1 A j i nj'ij-Il 4jaLLaJI jjLuaja (jj 
jlJLllj lAje-a llj iila-aJi-llj ii- . ui >JI Jj>sfcJ o^*-^ -Fossil j_j-3Ls~VI -Sjjajj 
(jjjj^LI! j j i i i M (j-il-j 1 ijii i 3-jjLc. cisLLij liili <^c jj-uj 'cr*^ 
Qa_ij_S_JI j j i ,i <? (jjLj (jLa I a£_*j . dlj^JI (jfl j uu mj oJujj i(C 0) 

C^-ljJ! < ri a Cj^Lfl-ll JLaIo.1 (jlj . jL>. J*s uiJ -ll-Sj-^ sl^o^ll 3jj»._jJLl 

(jjtjj .«i_ljjL^ (jjSj (jl (jSL<u jjLli!l (jLa (j-Qj>-j.j jl 3jls.!j 4j>-jj cLjIUJI 

j j a i "j ~tj j i all) I j U II J-><-!l 4_2_Ja ijL-3 i3j_&j_JI t_i^a^ jlj^. 

i_iJjll i -il xxtaJI (j^s ix^ala <Lui£ ^Ir (jVI ^gjiso 2ji>ij^I Stratosphere) 

V jj^-ij . 4_aLt_u CjLjjj^?E_l 4j^La ^jjSLII LuJLaj O-Jj-jSLII a 1 a> CjljJsa^ jj-a 

w I c CjLi^o-pJI ^a- i"i"j Lgj3j-><JJ CjLLiJI 4jj ui itl CjLuLdl ^La S3 ^ i i nil 
i"i 1,1 ( _ ;r Ualj^l (jjj - ^ '"'I jl i ** LJL>- (j '"' flSj • L&J-^-^J Cr^'j-^' ' La ui£ 
igLj-g,! i ir-i (_palj^.^/ 4_uIjjjj/VI CjLlLiJI ^-Ll3j 4-i£.ljj (jialjl ^1 L$La-><-!J 

(jlajVI I (j i " <ii (j-lJI (j n 1 i" i I I *j-Ua 

iJ3 _lJI CjIj-ujuJI 4_LaL_u^j Llj^^ ^e-ta i 3jIjj>. «L>.j^ ^JlSj Lut La^ '^J^ I ' eajj 

JU_L>JI (0-^*-^>- (j-a J-jj-J (j' ^-jj j" II I j-gj (j^Laj (J^S .(jlsjVl LgjJLa-i 

4 ( _paj^/l ( 2>^ (j " a i"ill ^^-Ua jj- 0 ^^^i)-* ^Latl L 1 1 1 n \ jj-uSLju l_3oo-u t^J-JI w lL^-aJI 
(12) » „ c 

. jJLuJ^Lii^jjjII JaJiiil ^IjjToiflJJ iLu^a^jji.VI jjt Jjjj (_g jdl j-a^l 

4_L>.L<j/ 3j_fl>jJLa . «L3jju (_£ jdl JljO~ ^11 (jJa ^Jl jjt ^LLa^JI ^4^3^ ol 
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.l^jjlj V Ijl^.! j! jj* .Uj,„jtt Sjj^JJ (^jlJUJI j i^ull ^jJI jl 

(jLc j ( <•> ^a La-& ,_£j^Vl joJI^jlILi (_p=J^I 2LijLLaj (jIUJ! £\jX\ 5L-uIjJl3 

tjjlj a" i ii a (j^e-ia I <■ ii i ujj .j_ajQj!j Jlj^JI I <jjlf JajlJ^u 

(j-c jj^-^l-*^-" 1 'o^J^' (1)^-*^ '^J- 3 ^^jj J^?^' oA9 it_jj->J!j ^ajJI 

JjV 4-jj mi j II CjI_cjI£LJI CjLjIli LaJ_t£. 1 1 nil (j_o (j-u^La «L«-Uaj J 
I Jljjlj 4_uj/ jLiia 6 , 4 jJUl njj_<ic I L^alLa Lu£a£ (jl^ i(_p3j^l (^ic. Sj_a 
^LaLc (jVI Jix-l j iju.1I (j^e-i i LuSUj . 4^j_JI i_ll i Mill CjLcLs jjlj CjjI^ (jx. 
j-uQjl (-;r ^. Sjjiill LlLl>- jj jjSj j Ljjl^j I jl ta£.l JlSj I o i uLa. LajjJ iljJJL>. 
J-a-so UJ .' c I J d-^-* (J-*J ?3jJL2JI tfJUk ^ Jii>-"i i n i i n ' . Lci-LLa 

Jjiajj Jjkj S*U (jLc jVI j l<jK 5jj £uJI SijUJI jjJj (jjJI jjjsVLi Jj->,tl 
S(_p3j^/I t_i£j£ tLseJ-uax "-^^ 3j_<j^iijJI i. i i n[£JJ 

(jAX-ij ^-iij ' Lj.lLis.lj LijVjLi qCLfrsj Jijlj^/I ^jdl j*v iii i ii ^1 
^LLaoj . (3rJ a - 5 («JLc (jr* O^J^' dl ^ ^4^3^ Cr^ 4-aJa-ii j-aj*-a 
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3^>.^_a 3Ll>J1 c^jL^ 1 jl La (jLjiuj 500 ^j-a cLiJJ^ 

.Sj-a (250)No Body Knows 4jj_JSL;)M SJiill ^ 
i^jJ! J-^>JLi <_slj^£.VI I jut ^j-j o^J 
ojjlj fii i Ijl>.I (jLa i JLsJJ I jut j^i- jlj-i^sLi 

. « ( j-o£L»J1 j-j>.V1 p ^ L^aji ) t-^^Jj-J L<i_Lu 
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09 SJI 



(j-liiJI I JLA (j^Ij tjK i nlLi (J^_ALa £ljjJJ (j? (jj * ta * »1 aUII ^j^* 1 (jL^j 

. lr-l (j^Lc (Jj V jJ I I d ' 1 "J 

(j-C (^jVI liu^e-j-ll (j^/ j_jj_U iJr ^ SLljv V 4jI (jj|jj>.T ^""i i nlj 

jj^l Oi^j^. J-2J . jjiAJLj J jijJLl La! fj j~ 'I *Lj3 3Ll>JI j-*! ^Ja 

JLi-tl Jjj < ii (ji^. (j-u-Jj iCj! jJLi jjl-iiejjJkl (j£, 4 j cajJI CjVLl>JIj 4j3j uJJ 
I (j J J i"i (^J^/l 4_L*oU jJljj jtjjj.! (jl <- « 1 1 nil 5 JJ^Li Jl i_L^-j O^-"-" (j^ 
(jl xtaS JL>- jjj . 4-Scta.m (jl LU^Lx-i <-r^3^ • O^J^W ' L -^ 

i 3 j_j jjfu 4jjLi£. ' d ' tg| ^a£.J J-^ ' c^i tj^-° (j-* £^mLij ^ Lciajj ^ ^^"-CJ (j! A^tlLa 
. «LcL_o 24 (j_a L_ciJj_a cLa^j t4.3e.la-m J ' (J^ (jy^ j-jjuj ^liLajj 

jJsj . (jl *C i ntL (JjjkLo j«JLc 4j| ( _ ;r 3 j jS[ all Li *Lui/^/l oJLik £-J-«^>- 

LcSjLie-aj LULaT 4-lLc LlLa-2-m I (_£ j-!l ( _ ;r 3lj_>JI i nU (j-a Lc ^tJ^jJL 1 ^ j i^-> I 
(jl j^^cJ ^ DJ-iSa j\ cU-a (j^SLi (j^/ w i ..AMI LoL> «" i ul (j^LIj • L$l£ sLlUsj^I 



j_jj_U ii J J j . JLtJ j_al jJLj ,<sJ I iJ_lJ jJI -S^J-J J-A ("s-#i' > (-;r AJL9 

( j_ a Jj . >■ a 1 1 SjLil 3jlj(i" i ii U 4jaLaTj t_^>.Lc^/l j«JLc j-Aj w Sj^jJI 

isLti Li! ljl^>.J Ll*3|j j^jj_ll (JLaj I . ..I jjjtljJI LlI^J 

!^^>L>.VI (jj^ 4"h h i n" (jSLx-i La I jiii jj^LULij 

I JLA (j I j ui£ ^_*_oLtII (jj-till (j_a 3j-o*Vl CjI j i i nil ^j ta-lj JL>. I (j^*-l 

(jl^>. (j^S <ij|j i«Glj (jl i ii t^M (jl— Ju l_^_ll_Ju iCjj-aj (_gjJI ^J-i-II (j-a L^JlSLIj 
^jj^JljJLI 43lj OijSjJI (jj a_L^jej IjjL^ A alUse a CjLaLajjtLl (JLvjJI dJLa^jl 

O ^ ? ^ * (3^^ ^- a ^ jL -^' ci-^J d-A^-zr" < " 1 L^i-^-ll 4jl!i » 1^1 ( n^/Ll La_ljJ 4fiL_ulj jjlj 

. (jjs Sjii3 (^yi jjLCjjj J i"i scjj (_yll! 3jjL«JI CjLa^ijJ,! ^jjs 
i_LILlAj LlA 4 JJJL»_a LlIsjJI (j-a t i"i 1 4(JjjLlII ^ ♦ i ii Ji^j 

U j i i i (j_a (j^ljj 43j_JLuaJI j<i^jj|jJl/ (jJJljjla L^ji (_>ijJ(j 
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jA?UI ijSjSII 6uuj? (jlcl 



j-jim (j-aj • <U-J sej i ii aj sUSLxjs j_lC L&jI "if L I Jj** SLpJI Sj^Ls I J » y i u a 
.^Jl^iJI j»L&l dill] 2Li*jJI CjIjLaJI <_>iaJtJ J^jG 

jj-jj^-I ^jl£Lal tj^j >^>jVl jjjjLJI ^Jj^tj cjVL>J1 i n^. t (j5-aj» 

. 4_Luaj^1 4IL»_JLl c_t_o*jHll (j-lj*" i ii aj - p j * a (jj-i-il J- 1 (j-* ^*iLii i ^d>^^ Cr^" 
JlLa I j » a 5jjL2lLi LcJaji^. JJ-JJ (Jj-S^. £-<-ul ^J! >LUai!l 1 ill 'j' a till j £-aj 

3jl i ~w (jl_Aj| ' d ' «3J 2 * 1 I d u^-H-d-ll CjLj1^_jj>J1 £_a 4jjLaXL La 

ta ■ * ^j5-Aj 3j)^ i n ~w (j^o-j-a-j j^paj^M c_t£j3 j-i^j 4_u_uL9j 

. <( Lj J_ua 1 

( _ ;r lJ! ^ <i 1 » II JLpJI 4jljJ (j-a ^j^/l jjU , ,.tl ^^.^ <LajL»jJI SjJLill (jl 
J Ijj V (jyjfcj « («-! I _0J>J I ^->J-^>- » O I J-" 1 ^ I 897 j» Lc ( _ ;r 3 Cjj_<Iuj i jJjJ . £ . I j p£ 

5j * 1 <l la dj ~»- rt 

CjIj i i ii tl .4_j_Usj^/I Lijj^ A^^-J (j^- 0 !^ J-°^' j' i_3jJ»JI 

»l a i ii *L«-aV >lj_<t>. > d ta S I ^1 ^ j •»■" a jLtaj^M OuL^ i3j_o-VI cLUI 
<3_bjLa (jK i n JLs-i j»La I iCjIjjjj/ ii^iib (j«JI ^j(JI i_jjj>.) t_)Ll^ j_<Iu (J^Sj (_LxiJ1 
^ ■ 9 j^_Ls I > i i ^ 1 1 1 < \ ^ i J_j Ld-Lt-oO 4 i < u 1^ la - 

.jljjJLI lj7 \^. 3l_o* -i^^J ^-^J ^Lll^j 

. s ljiUI ^Ijj jLuil 
S^jjla 1 1 9 1 6 j»Lc «GLsj J 3 i .1 _nj cjLaL^jj/Li ^La ji^ o^J 

. JJlajj 03^' o' ^1" i "I (jyJI (J-^jHil (_j-aj ' Ltj^iajj t^-^l jSLII ajL-LjIa 
(jl !il o i ii Lj ^ a t h (_£J-JI (_al uiJ^I (j_a p_i_oL>. (J'v mi 1 ^j^La-ij 

JLo-ljj/j—I "1 n K (jjs (jVj^/l (jL3j_>JI Ljjt J^ 4 ^ 1 <j1-Jj^M (jlij_>JI 

Loj i_mi^i1 JlSj .£j>M J' j^ 3 fu! jJ! JjoJ o' ^1 • (J) Ji^ 

^Laa-Ljj. 0 'I ta-jVI (j'sliill jaJLiJI (jJx:! LaJLlc. S_uLij^SL!l SjsJL^aJI 4 j r,n 

■tt^ ] 1877 ^ cA)^ 1 ^ 

4SLui/ -Sa^>-j (j^. jj^ jtjjJll t—iljjjal (J^L>. jJj jijj (jijjLiI & 1 11 (jL^ 
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(_£>^=-o 3_JLkj'^! 4iiILi (Canali) 3 « K (^-Ltjj i_^jSLI! ,jjs 3jla}UI 
SjiSVl (^iij ^1 (Canals) 3-«JSL> 5u}_iKy^l 4iil! ^1 (jSLIj i 

jj-a l^j-uatj Lijjjt jjjj ^-11 ^Lo*Ij3 a rt (^H^ ^ J"** -1 i j i ■ ^~ ' 1 1 Lajj (^^-11 

' aj-Ja i. 1 1 1 ii j £tjj_U 4_LSlj_a 4-0°, _jj ( _ ;T ijjLi I j*C i n I I 892 ^Lc 

i3jLj_>JI « 4jjjJ Li » j_uiljj sLbj-tl jl j»_j-l«JI cLSjjij V ^jVl 4j>-jjJ! 

4-j-3 (J-2j Ij n ~ i ii a ! _y>. tj\ 

S_jjjJ! JjJtJj .(jjJ^l JLr»JI ^1 t—ij'C i nl'itl ^ jSliaJI fljij LaJI 3«LUs! (j-^J 
t_lj_ljG <_ i j i ii J-Aj ^—ij'C i nl'ill J^?^' Cr 3 1 ^J^^ <_l!jJajua! ^1 d'jj i ntl 

. ^ a_Tt_J 1 ;ji^ 

£ljj-U 4_aJLi 4_3j)jjtX1 ^ o all ijr l^ 4_Jj-La j^)^ ^^ri-*- 1 ^^-^J-a CJ - ^ 

s * (2) 

cLu^^/l | nj i ,i £tjj_U joJLkjs (<u-uj ^<u • Ljjjjj! 4jVjj i al*,,.j»\l'a a ^ U * 

w S-p ojLa 1 2 I 3 Ci i im t Jj-i-II (j-o 3-l3!j_U JUxJ (jl ,«QIl£ ^pJI 
4jjjJ! q^SLj La LjJLc.j . j *C it,l ^l.i/ill (jjjLill Jj-JI lJ £ SJL^Jo cjLcLu/ 
La (J-aL^u ^jJI j * ^ t cL^iu^ i"ia jjluj ^tjjJLl ^_j"i j *^*h i n 

•3j>" Ct^- ^ I T ' "*' ulj ^ J-g-k La j^jCu S- 4 ^ <^ll^jT 

^tjjJLl ^_a^La ^j" a « £jJbl\j ^Jjs- i imj LuL>. 4_SjL_oJ1 i-jLtt-iALfl-a ^-iJaj ^jt iJJLlLcj 

' f II ' j a '.i>Ij sLii (j-Ia Lxj i^^l— a (_Lj_J-I (JldJ- 1 "J. 1 ' " ' Lt° "~ N a Cj^Lscjj/ (jl 
l^jJI i_^jSLI!j i^LiiV! t(J Ja2j| JiJ^J! ^ 4^J.j iSuidlj 4jla>UI jLLUI 
' tuJj 3j_u£LI! (_gjJ! j-i>- (j-a d*\ j i"i i^jj Ji5^ • c ^-' 3 ^' aJJt £ l-y>j 

(jiLtajtll (jK i nil (jJI i_4j! jJI (^xta-all Jiji^JI (j-a «UI Jjuo j k—^jSLII J^a. 
L> tL ^ > " Lh* ' " 1 (J^-^L-a c_i£^aSLI1 IjLA ^jt Lciajt (j^J . 4-u1^**i i u VI ^jJ-LI ijr S 
4 j n i n ^-11 Cj 1 j-t_jjlll 1 ^jl jj-tij , Li£. !jL>. (j^ ^^"'"^ a ^-OJ i4_a£L>. jii^lj ^JL^I 
(jl ilLIjl^ (j-lij . L^jj_aj CjLjLuJI j^j ^1 Ji^jlJ <LajJ(Ji.! (jj^Li-U 

. 3j-u^ »1 j mi t (j-Ia J_o3 jL^b-LlJ ij^paj^/L) 1 JL>. d j i mi 
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jA?UI ijSjSII 6uuj? (jlcl 



^_a^L_a iJ3 _3 ui i (Jjo-1 ^jj-a tLaj^q c j .(_^>jVLj ^ g-ij cljj^j-a 

(jl ^J_titJJ . jaJLuJI I JLfl> JLi-aj-a ^ri^' ^-^P* Or^-H"*^ * L^"^"? 1 *"^ ^Jlt 1 ^ 

ijr it La jlj^. '^i)- 0 L^-iSLIj iSjjijjJI ^1 Jj^i j^j>U 3j!j_>JI 

« LUj i " a *"' L! i_sL^ (jua- i n^ji JL>. jj (jSLJj i4-iLu£ J-^ (j-d^ Ji>" 

. L^K <_£aSL!l , L>.jl ^1 SLpJ! <_pL^ J**: 2L»SI jJI 4_uiVl <j£J .jjL, 

(j^o cL*. (j! J-JaJ jLSLsl (j-Lc. Ijiai. ji^Vlj j-i^sUll mJJLxIJI titil Laj 
q\£ MjjJI (_>uVlj Jj-uIj Jj-i!l ^1 i. dU 1907 ^Lc .jibala jjj^a 

JUs-l ^j>-!j_j (jl i^j « ^xtaJI «L2jjVI 4-LsL a^j jj tagJI i— al uili^l ( _ ;r 3 j«-fl>Lu/ JL3 
| 1 ' *-»"H ^_^j_u (jL^ (j-^>> (jj-^J i mi ijr 3 Lt_u J_L$_a jjjfc.jj! I JLA (jL^ i (Jd^ f -'*' ^ 

JjIJLU (jL^ 4jLa i JLiU J n , » S-^LJI 3-^UJL^ LLaJLlI 0 , I 

Liaa.? JjaJ (jf (J-^'j J j^Xj ■ (jK i nlLi VjjtLo jJtJj-U (ja£ KSLJuILa 
CjL>.j jJI £ JLfli (ja£ (j^. LUs _ojl3 . ^cjjJiI ( _ ;r 3 <LiIa-mjJI Sj!j_>J! CjL>.j J 4jI ui> 

«L>.jj Cj-»o i<djia cjUI m" i ill cj-iK L^j^a iljUlSLi! i_ia-L>. 3jlj_>J SJiiLx-a 

5 J a 3e "1 a d 3 i la (_£l 4m£Jl^5j-*_u J_aj?o t_iIl_Lfl> tJiaSLl ^jt c_^e_] fibtj ^LLI Jl^_>»j 
4jIj -(JJ4J «_ t < < i Lxjj j-jjSLj iaLK J^! (jL^ «l (jlj ^ela-uJI O-ao Lajlj 
Sj_alj 4_j 4_lSI i^a-AJI ^1 i ii-v VI a I J ta i a I «L«j>.LlI! j_i>JI QaSi jj! i^j-seJ 
:4jjSVI «UI <_>-aiej Laj^ Lai j -i all iJ [sL. j-a^/l d jlf jjt La jlj^. t;r l£. 
dJaLx^aj 1 J Sj b (alii (j-a) (JjS i a II (jiajLill LdJj (_L<->J SJjL»js (jL9» 

ijji-VI 4jiEjjJ.I Sj£LII ■ j-i^aj ^Jl aljI^VI Jai- mi< U 4jj^Vl 

J j i ii II I j a i aj I a j i n> 3_i£L^3 »l a i nl a 2_'jlj se-LaJI J^lal-cll lLIJj 

^l^a (jjs ^^fli La-a j^l ,j1jL>J.I 4cjjjj*js j_L^a (jjs tjj 'C" i a iJjaJ 
i_JL>Ji ^jU" i n" (jJ «UI (j-a 3jLs.lj 3jJa3 (jl n 'I mi (_gl jjj i jKjil (j-a^ . 

«. L^Jt_i_La (j_a ■ la ^3 (J_j_a 4^a 4-^1 i n a (^ji^. ^aJj jltejjJI 
(_j_3 J-fl>J (jj^Vlj 4_iK Ji^ j_aJ_Llj i (jjLjj-LflJI (Jjlitlll I JJt jL^ 

d lj~*-**< i ii a ^tjj-tl (jj^Lc- 5l_jj>JI jl <L>.l"i i"i i nl (jL^J .ajuci£. (j_a (j-oLaiiJIj cLjljIjJI 
.tfLJil p I » _i ^LaJLflil j«_$_jjJ (jjjJI (jiJ-ijJll <ji-<-u J-l^il liiljj ijJ^ 4j| lair 
.4jj^j>J,I CjLjj i^< II (jLAj mJIj (_gl j»J-2j («J 4_lSLIj 
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(j_iJ_J! (j-Jj-j>.V! tj* j£ LAJI (j^ 4JLuL>. (j-aj <(j-u^Mj ^ aj )l (j_a (aJlj-lLsj 
1jJljsc_j jqJ (Jj^-J jLj-aj-a (jt. (jr^ * ^ '^j^J ClLl^ i ulj (j^SLla-l 

^jj-ILj I Lxj (Jjj-J j-k-i £ *-d^j iSLc j-tl sLu^V! j^>-j (jJI j-»ij-a 

. 4JLlL>J! s jjij ( jt. LajJa Jij V (^^Ijjs. J-jLU L^J (jL^ J^S^ Luj-iSi '"'J^ 
j»Lc Ci I 1^? ^wUQ^JI 5l LS^ <L»Je-LtaJI *Lu I jj' a L-4-l .dj 1 ; <tl 

^Lc ^ LaU,L> 2L% ! 1893 ^ (Corinth) <.S Ijj^ 3Lla tiJL^f US < 1869 
5lu2VI j i,_£j_iSL!I 3j_irtJI jijj i ,i< i4jjjJiJ! SJiiUI! olJ^tiU (jt. llLlaLi 1 1914 

I jLala iSjLaJI JLtcVI ojut jL>o! I I Laj i JL3 (j^j£j_La^Mj Q^ujijj^/I jLS 
4-£.L?- uj 1 LiaJj «L*i£L>. jji^lj ^JL9| m£j-*Iij (j n i~w (_Lt3 (j-a (3-^' n J tiJLiifc 

j«J LuSLIj ^tjjJi! j!j_<j/I Jj i c SjLjj (Jj^J (j-oj J-i-o i—s^to-l cjJl>. lilj 

j_jj_«_L! cLSjLjj/ CjljUtLJ^a (j-a (jr* CH^' Sjjj^aJI 

.^tjjJk! 3Lo- ■A>*'J 

4jju LjjIj l-l-^J- JjjJ J^J ^ j " '"*•"' ' ty^l 4jS|^XI Cj^Ljcjj/ (j h'C <" 
(jljb Jj^I (jl j J k>~ (^^jtj . Cjljjjj/ 3jLc (J^ii- ^— ij'C i nl'itl 4JaLu^j (J-«-«J! ( _ ;r 3 
L^Ji! LiJi . SU-LaVl 2 a jt uiJ (jj-iSHAll cUc j^c jJI tilAII di! j ^^ju 

Jjj i n (jit. ' 1 905 ^ LkJ 4_ls!j_U (J^*-<-u (j-3j • <CLuj.a>l I j ^ j aj j«J (jjjj>.V! 
J>Li. ,j_a (jLiLLa oj_^Ji)) -.(^Jj La ((jjli!! Q^j^) j^Ly 21 <_3-fl Jliil 

Cj^ija- i ntl i>J_A Cj tj^ LojJtj «4_a_La_>J1 dJJ J_i (jOHjILa I o^ilt ^ jxaJl (JjjI£Lju1 
(jSLIj i ^LjlS La l^ij mi (^ Ij jL^ <bL i^jj-a j-jtc 4_tSLJj ♦ mi (^-uLljl 
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lj_fl> La 

Sji^jx jJJ 9-jJjjLo 4_uLUa^J1 «U CjJL>.| ^jy^JI *JJ LtaJ Ll (J-J^aJ LflJtj-La 

OtjL£ i ' I 1 ~ (j_a 3j_o i_aJl_i J i ^-'*»? L1L0.I OuL^ i<Uy>. jIJl-o 

60) duus^i 24 £-Lu (jji Ll3 Cj! j «b-u£Lc CiLij's i ujj ^Jlitjjj/! (_g jJI iJjjJ Sj^sj 
till j (j^J p-Jj • I i j 'J.' SJjLiILo SJs^Lc JlJO ^s-I 1 1 felg Jj i-ajell (Ijltllu 
I Jlj* ~ La i ■■ ^ I r Sij^sJ,! 2 S j a ) 11 Jj i ol flUll ^Ir JjjJ j-^j-J ^JLc i- < j i uJ 
j_S_i JU>^oj joJ d j n frj ■ La j La a. ^1 Lgijojoj ii_i£jS3l 

3_jT <jJI_Lo> (j-SLj joJj 4_j_L3^/l <_ i lr I jJa! ( _ ;r a j_i>J! (jjs J^^L^ jl <Loj-«-o 

3 i i .i Lgjli (<uj/jj (j' ^ Laj ■ ' ^bJLij . LalLaJ («-JL*-a 

uLajljjs. (3^^ f 1 -' ^1 p J ' *ajj JLa 'OjO^' OJ-!^ " ' 1 ''- J . S4_u-u Jju 

Jlj>.^j 4jI jj* £tJj-U <■"' 1 1 iij I ^-j— yjLa ^-iLajiijSLa p-flil Jl>.| ^1 
4_aj>.L(J! j-i>JI j! ^j_oLj L$_Lo j-uSLII ' La -"j )) £-^9 ^ cL^_La_(jj 

, Laj La_3»J I tfJ-^J (j->»J-I i4_lL^iA]! ^LjjJ! <_ n«v J-J-*^j l-^JK i"i lj i^LjjJ! 

(j-a£Lj Laj 1 j j j ^ I jj '< a (j-"jJ t-ij-LM j_L^3_J i L^J £-Ual jjs jl £ Lj-i^l (J^-^u 

^ i ^c_jjJL1 ^_^JLc 4_l^_l^>. ^JLt_o -i^>*j J-^^ 6 - 1 Vj (j-* 
dJ_pj (jl (jjj (■". j<u i(jj_2J! ! jut ,j-o (jyJj^l jji«JI Jj>! £ ^-' a ' i^LAa 

.iLuLcia^JI cLLaL_ojj t—u^j^^- L^j-* 3^""**'^ 0^*1 J^jfi L)^ -^J^? -4 - 1 ^J^^ 

^ lj-i^qJI i_aj_j_LaJ! ( _ ;r i Lo w a j Laj jj i ^ J.'." " ji>^' o' J^iJ 

(^yi^. (jjjLJ! (_^a-»J (_?^-0 ^LajJIj jjutJIj JuJ! Jsajljj j i U ^1 JjJU SjjjJLI 

CxJj Lo Lilj , 2 .j. , aj VI ((^LoLii/i) tj j i iLflj Jbu V dJJj (j^-Ij • (^J- 1 lS' O' 0 
. Jijlj i U ^tjj_LI 4_Lial A K i"it, A i "j'lj-il pJLuil (j^a-JU <jl dJLcul 

(j-a L$j| ^1 ^iaiej V j_<I/Jjs jj* cQiaV! ^LLajjl q\ Lajl J (Jj-Sj (JjaJ 
j«J (_j-J-II SJ-ljv^JI 2Jl i ii U ^j->- ir-i IjLflij .4iSLc Cj La j I x a ir-i 

. (JaLnJI 3>Li>I' I j-* t_jjSLj_al2!t (jjs i_uL>- ^1 (jlc. }L>. 
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OJ 6 j i_W '(J^sVLj (j4 n ■» ii a j »l iit-it JjoJ i a3 £tJ>U J-aI (jL^ 

Sljie-a jLCa^M ,j-a (j-U£. j^a->J, ! (j-uLfc Cjj_a JL3J . (j<sJ! _OJ<JI t_!jj>.) 
JLpJI (_ m*) (^aj Jls-VI aLi! iL-aJI I aje iaJI <3^}La J-^C- j»L*II istpl 

Ij-JLt-a La JuiC t JLlJufu (jLili^Ll Ij^st L_cl_j^ j^jGI (jl , ,.t . ^ aUII 

SjljljJI (Jiaj ^a Cjj^Lu JL3j . jjJ^J <_>"jlj j. ji>^' < — J ^'JU 

(jL£L*_u ^qnii La_£ (a^_*-oj-j) ijr !l Lj_Lo-.j»3 (j_a c—cujJaJl j-aLi_L1 j3jL^ (jo^>- 
(J_a_>J J_«_U (j-a (_L>-J I (_5-lLaJ CjI j CjLil _o^>- C.i A - u 3j . jo^j^o^ jd>^' 

LajjU^s Cjj_»^5J 5>J-al (J^'dJJ^^?^- 5 SijJi! CoLi^j iJLaiiV! 

cJ^oj .(jjjL^jLfl (j-ujLl ijLLal "AjujI 4jjJa £-JLJI J Ltaj-Vl i_!jL>J,l (_L-*.jJL! 
jljCLa! (jJLcj ij»aj-uj-i ' . LxaJI Cjli j-Ui!l 1 " 1 1 La -» a j (jj-tl 
. (Nylosyrtis And Nepethes) j-lLl^uj (j-u-ujj . ..ai-u ^1 LaJ .- Ij liajJI 1 al axaJI 
Qajv £-a t_iLt JlILj j-aLc I jl JLpJI (J-^J J^lj-II LcSLx-a (jL^ (_L^3 

(jjj-aJL) 9. Ltia_a I ' ^jj [a (jL^ C^p* Sj-Laj*. d j a If 3j-aLi_a «LL>.j ^£ ^Ajuus ^Lulo 
(j_c L^-LS (Jja-J CjL>.I**( f**t 1 11I (jl (j-*-i3 3J (^ylo^j Sa^oj-oj-j «Lcj-*_uj (jL^j^tlj 
d A , 0 j t jjLfl 4j-jt ir-i i." 1 1 in I «Lj£lj_r»J! 4_u^VI J4^>-J I jj** Laj i^tjjJll 
CjLaLaJLalj ui a jU\ 4j| ( _ ;r a (J^^l (j-^ SjL>.!j 4_uL*jl 3j_us cj^jSLI! 

(jl (^fl j j*C ri" 1 1 4ji3Jj 1 Lil (j-aj CjI jjjj/ (^LaJ 0jLaX.I jjLajj V j_Ll>- 

I * 1 iiAjl (jjtj Li^ lil Lax. (Jjl 1 ."ill ' (j Sj^> (j^-°l '-'^l jSUI i_al mi"^! 

fibJL) JLaj ^j**' a a (J-^>> (_3o^^oJl ^jj-Ls ^j£, iJJLlA ^\ >■ < its j jJjjL^ (j^>* 

( _ ;r Lajj ^jU" 1 n_i La ^ , « . — » ^ 1 

(j-clj i 1 jLa (^yllj^Ja (^ Sj_u^ CjLcLu/ I'Mi^al j^j] j^jl Jljl Vj 
(J_»_fl_l ^-1 4_iSLlj . 4_jJl (^j-lLoIj ^tJjJLl <G * lla La ijr ll ^Lj_uaILaj ^jLa ^J-i>> 

.dilj Jjjj (j! I g ;*C a_l La 3JLuj/j dJLut QaSij (jl Jj V (jL^J ilal dilj 

^■jijL^JLa oLjj <>.*tl (jUjj* L^jLtio ' jj k-**'" Lo 
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tfj^Jaj c_KI^£LJI ^jj-II J 3 111 clLu_uK 4-al JLa-**i i ol iJ7 £Lj_a£^£LI^_u_uj ^-GjI"! i ii > ^ 
Cjjjjj ( _ 7 ^j_LaVI j«JL«J! 'LlJLc. CjLcLojjI (ji^- (jjjlitiL! (_£ JL>- J'C 3j_a JjV 

jijjlj ^jdl (V2) 2-i_s ^JiLlVl ^-^.Jt ^jjL^J! ^ Ouajic^/I j . Jjb^. 

SjjjJI oJiL (_pJlj CjIjKjjI 4-uliiJI 4jILjlII t_!j^>JI (jJI 

^1 (V^WAQJIj^l^j^jil^j^jJll^jjL^JIJ^LLa!^ 1948 ^ 

' " *J J " CjLU_u_u_<j_>J1 ^1 ^£.1 Cr^J * J"*"* 3"^ (Jri-* - * ^ (3- 1 ' " 1 

(j-Cj j i ii ^ fl 2 3. (JjjJI (j i ■■ J I J 'I a 1 fljj 'I 2 I Us i oVI jLtS^I Jjl 

j_lojGJ! (Jl i aaj| CjLKj_o ^Llil <_3Jl#j 4Jj^xj ^jjcj (_gjJlj i4_i^j_LaVl 

4j^_ALa JLa CjLKj-« cJL_ojl_3 - ,".1 \ g, l ^"tl ^jl jt^^ Cj^ o**i i nlj i^J-oLioJI 
^^.jLiJ! <JL>J,1 4j^_ALa CliLKj-a <JL_uj!j ji^l ijr^ 1 ^J.' J ^ 

i4_j_j|_Ua-3 CjLKj_a Jj I Laj q'\ ,_£jj>.i (Jj.5 SjLc i-.<* I lnu ■ i^mh i"itl a UaJii! 
(j_o (Jjl OtjIK ^ i a llj (jLiLjJIj ilj_Kj iLxjuj^j LuUajjj I Jj'a Lx-> 

j-Lse-j ijL£ I— a w SI i^a-flJI ^JJ L-LaJJ ^^j^/l CiLal JL?- " i nVI pj n i"ij 

cjjLjIj j-Ljj v-*-^ 4_iLjji/ ^ ijJa jls (jl^ lS'-*-") -O'-'jAj ' "'^J^-bj 1 ""'^ 

4jglr 4jj1 J_a 4_La^t_o JL-ujI jj-* 3 ^-L*^-^ (Ji^ cJ^d ' "J ^-jlj-*- 3 ^-* 4Hi_tJt_a 

C_(£^^ 3l_JJ>JI (j'lT- lU ^y^l Le3-9 jl I I n a J i(JL^. ^L^Jjl (j-* j^paj^/l J-t-£5JJ 

t_KjSLII I JJt (Jjt "'^ mAj JLjjjjj . 4_Lo j^Kl Jj ir-iLfl3 dll j j lajj 4_Lo O-ijIlal 

S t jj < i ,i a 

(jjSij i^Kj oLo^tiJLLit Oul^ I jl Siiil j jj-2j tj! d)^-^ (l^J 

jj>.VI ^j^* Jl ( 2>^ Lg-iiajj ' ) CjLj^SLo Cjl!i 4_u_u JLlA iJ7 JLi Cj\ ui it JL^ 

.-■I a> kjJll 
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(j-jJ! (j^LoV! ( _ ;r 3 LfllJ-LC. jl OuL^ *!j-«-U 3l_L>J! ^1 J-LMjja jjj_t£. 

4 i^j-uJjLl^ i^jJ-Ll^ 4 ^SLtoi^_a^ t^j-Laj oJ-*j 4 4_ilj^j^_u^ La i lmIJ 4i_A^£,JLj 

^jJLc j^^L-aVI {j*a jjilSLII SL^tS ■ gall 'J . j-jjljj ^_l^3^J! (jLs _S_fl.jL>. t _^JJ 

' La ^ J 4jlj^Lj_La_j_4_u_aj L*_lj»_a (j-* * ' ^ * rt (JLSLta/i cLtLtloL^ j^pajVI 

I j 1 j 4-u-uJ_c^J! JLaC^/I 4JLJL>J! [jJb dJJtj .jjIjJj 1 j^" 1 ■■ a 

LaJ-u^i 44l^L«JI 3l_pJI t«J!j4 (jSL^^LlII! lj^(.,,,i->.j Cr »-Lli'^l jjLkJ! j 

*j c JU>. i ^ r JI ^Jl ' a 1 LaJuLCj 4L_iIj^j^_uj 4 ( j-La-t-4-*/ljJ La 1 ujj ijr 3 

4j- j ^ j 1 a3 4jI JioJI ^ ^yoxLaJI j La i 1 1 L4I JLcl ^,111 4j*.jJ_!l ^La jLlol 

jLg-LlI 4; ^ jj ' aa 1 1 4>J_A iJl)JL>.ij . ! JL>. (jrtJj * a J uuJi (jl^ J_il£ 

■ La ill jL-sT ^jlj-j-tl^ fiLuj-a (^jL>.i »lj Mil ge. j 1 ^" 4 ( J_lL1! 4;Ltjij i gjt \\ £^^$ 

JUs-l I i j ("1" 1 ill !jl (j-S>-Jj .4_LiaVl 3Luj cLtiajJI CjIjI Lea4>J I J-i^sj 2 la j 1 lu 

I ( _ ;r i LcJ Jj IjLdi (j-o ^(j-^ ^La L13-L0 <j-ulj! jl <l »^xl I j«JL«Jk! 

4_La l_4a/^_j * )Ltl_Ll1 I J ' a ■"■•^ ^tjj-tl ^La-t-ii ^Jj <<iLoj jj-* j J 1 1 J Jul! I 
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<j-u La ^jljlu cjVL«i>.V! (jjs ji. T j_u^ jjlc ' i II * j a j a I (j-a 1 1 j "_j 

j! La->J .dil jS* LobjlS iJjj-JI J SLpJI <j-a (jJLiJ! c-iSjSLJI j ^L^jJiiU 

(jj-ij^LI! J j i n Sal (jr-iLj (j-a 'LaJaAX QaSLijj 4^LiSLI! JjIs tfjljj&j . Joj^eJLa 
tij^sr i n^CaVl j i>LL! jLit-i J * 1 a 'U5^-J^'j *— ■ Ll)^' U Q * ■' 3 

(_£aj>J! 1 1- » ■ V» 1 1 ji>^' O" 3 *-3j-"iSwo *La J ^>-J y^ 5 * J ' "13 • OjUJ^'j 
(JJjjiJI jLjlill (jJi JjLJ! f- Ul J-la L^jt-A V 4j*.j jj i ! Jl>. (jiaiitia <U3 

LgJlj cjlj 2-j_pJt ^Lu±m JjLjJI «UI (j-a Ij^j- ^ LJa ^-"^j-*^ ^?3^ ^-*AA3 
cjLoISLI! ..Ar,t A<~ ^jf jjjj ! jl>. Jjal (.^-^ (j^*-<-u^j^l ^ ^!-*^ • ^> * "Jl 

* A * I I 

OJLA JlLa slJLJI (_gj i^if (jjL£ (j^-aJ (J^3 . 4-LaL£ 4jj^sj jtjjjj 
j;^ -»**' * Cj! jiin 3 JL£. (_Li3 i iJ3 J^Lajj Lit Ci a*^ jjl J i nil I J_fl> j-iILse_l 

^-jlaj ■ 1-^-La (jL^ I jl La ^j-J I ij Iaj )lj 'j « call ( _ ;r 3 4_utl_ull i^ajJI 

OtjLSj « j^JjJkl jlj^>.» p-Lu\ tl! ! J^5C^>J I i>J_A ^ I C t^\b~\ . I Jj'^ 3l_L>JI 

w I c ^ j 1 3 J-jj-J Lx-a UjU 4jitjj_a CjLj-jjG (j a Co Sjlj_r»JI jjl JU jlj_>JI 
ij^?e_iI1 ^_Li3 j a^taJI dtr>o 4jo^a cL>.j^ 80 tjr II j j la II dt3j ^ UL 1 J-a^>*J 4j>.j^ 
J j i ii ^j? (^Li (j-a 4 i ii_mj Sjj i aJ i_aJLljj D -1 -? 1 "^jVl a ' * S u ^j>- ( _ ;r 3 dll 

.(N 2 ) ^^(0 0)03^1 

1 j i n a mi Uijsj ^ I LaJ ^'i-I' d , , ,, ,-i '< i M 3 5^ ^ * ui*\ )l La a Lca-ll Lutxajj 

CjI j J-Llj 4_2_l3j a-S-tla I JlC La (JjLj/ *La jlj_>JI JL>. jj ^sJj 
Jjl J-«-i CjoJLI (jyJ^- CjJ_«-><j CjLi^SLjJLI (_>aJtJ (j^- 3 IjlSLtj 3 'j a * 1 1 J-aj-II 
i.^i^jl" oilj ,_Jjj>. I CjLj|j£LLa sLaJj . SLpJLi LtJL^. j^s-T liil j 
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^ j ,>.tl (_-u-mJ j^>«I ^j^* ) t_(2j>. La_Lu i 1 o la 1 1 (j_« J-^^ ^J^* Jl CjLoj 

V cjLi^^SLLi! jj jjj^ jjlc L«j!j J^-j w * i nAIxll 

(jiaAieJj La JUX. Lis Jjs I j . ..A i (_yic (jli-u O-lL^ (jr*""j (j^*-<-u^J^! ^LL>«J 

4JLjj9jJI (J_ajJ1 ' - ) ^ 2 i la jl ijr t-a_>J1 O_r»o ^ 4 1>tJ-*^ ^jl>- >1 -^ 

Sj j » 1 r-i CjLui^ I g-ta I i » 1 >i j lSJ-^ ' MJ^-? 0 • ^JT - ' u-axxll 4j<-»i^! (j-a 

(jl 2 j oLjjj£LJi.I i-.<~ I U*. , „l I jLa . ^Lta jjjJj cjLj^SLlI.! ojli *LU (j-a 

(jl C ^J^>• £tjj»U Cjl_ij^£Lj_a w 2 u (jl Ltiajl JL] i^tjjJLl ^L^u ^£ ^ir^ w ^ 
. Vjl dJLufc ^1 i_ukjj (jl c-xJ^J (j^-lj J ' a a 1 J'C CjJL>-j 

J! jUJVI ItAii 

j£!U 3 j j 1 nitl ^1 i>ij^M ^ a 1 ,1" (jrtJj! jl ^Lc Cr^3 SJjjtLa j-lC. CjL£j_a 
ijjjjaj jjl jl i^cjjJi! ^1 sLuLiiai 4_i£j_a ^^LLa Li i(j3a-uj 'J-^ *^i>i^J 

^1 CjJ)I sLlUjLS jj^J ! CjljLgJJj SjjLLU (jLa Lojj^CJ .(j^aj-il! tfJLA 

4_Lj_t_t£^j_o cLuLtiia CjLi^j-a u 3j-AjJ1 ^jyl^. ' - ' la ■ & JLfiS . «Lstj>.L) ^-jLij 
(j-C Cjl_aaljL/s LgJ£ I."' 1 1 njlj (( I2-Ij_j_Ll3» ^\ (( 8- !j_j_Ll3 )) (j-o ^LjSjVI 

i_i_LiS_Ilj jLj>JI j-^JI Llj_* ^Ltt-g (j^Lj joJj n_^jSL!l I jut — 
jLjoV! (jLa iCjVjLajs S (jjs ^c.jJLjj dJJ j • 3j_ajJI t_^jSLI jl«J!j 

(jt L»J-C i^t_jjJLl ^ lr L^>.Lj LLs^_lA JjJi^tj ^jl ^laj i * ^oJ ^ILtjjS^j-aJI 

(jljmJcILo (jl .Uaj id j n i ii (J^i CjljLcj <3^J -J^J cr'! *— ■ '^J- 5 

jL^jl (jLtj^j iSj-u^ £ Lj^- a J O^-^J i«Ljal_La «Ij-«^>- »l i i »j 1 1 1 J~JJ ' t_j£ 

(jVI (_^i>- ii>Ll3^c La j-J^i (j-o 4_ul^j_i ( -5 -'JJ i4j<jj/!j tllse-ila (j^-^JJ i4xjJ^ 
j fllaJI Jjlj SJjGjla 4jjI jjjj/I sLlsjj^s Cjljlla (j^. dJLjtLi i^mk i"itl ->l la ill ( _ ;r 3 

. jjjJLl « S-jjjijLo)) d-LLijLa jj^J I «Lul LtaAJI 4_i£j_U cJi. J i 1 97 1 ^Lc ( _ ;r 3 
^La-Ll j i"i O (jl I Laj i ■■! JLfl3 i I i iiV I j * a i." 1 1 1 iij I (_ 3 ^-J! CjLajUU (. i i ii -wj 
I j c j > 'l-^-^J o'j i(— <^_j£LI! L^Joi-J Ja^L^il Sjjtll I j~l ^jt^ ' ^ 

t^j'r (J'v uiJ ^JJ^^I I ^",IU ^ j *" (jlj , p^^vl 1 1 ,".tl < A , ,.VI ^tj^yst^Jl 
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.-«ljU»l I f j_Ua (jr^J • ^jj- 1 J- 4 "" 4-u-uLCjjV! Lgisjj! jj^s jj I Lajj 

i I 973 ^Lc (j-Sj • (_)ia-oLc. J'C i"i_t s-ij-lm i_i3aj j<u ' La S_3 20 3 jj. jaJLtil 

' " i ta LojlI^. i«lSjLjJ! 3j_U (^yi i_$j^>- Li LaLx-i JSLa-a is! jl>.^U £jL0-cjjl>. 

• Slilljia. (^jJI t LajJI Lai .4J I flj i .i a^La Jijtj - La S-3 
I 6 djjuat ^Ilu^^-lm ^JLjj-j ^LLa ^a_A ((S-jjjjjLo)) «Lj^j-L c ^ J 'j (^-"0 (Jj' 0^ 
^jl—LflJI (jl jj-^ 'C? - ^ 3~^J ' * )L_»_Ua ijr 3 - La j ijr^J 4_i^-tl jj ' 1 j t LCjj ^ 

La )) 

.slL^ t_t£j£LII O-La t~i 4_LjLt 4jjLlc. sLoj^Lc *Lul ( _ ;r a ^jjJL! «3 

* )jj9 C' t <fr L>.Ljj ^jl 4jr JI j j i"i I «9-j_i_jjLa» cL_l£jJL1 (j_a (JrJ-^ (J- 3 * -1 Lj-lJ-Jj 

' a-Laj (jjs i4_uLU! Ij^La 140 <tg,j i uj 3 (\i<~iVxl\ dilj J^Li. 4-Scla.m 

I I U. * «3-(jjijLa» CjLj>-L3 cLJLlJIj SjaJill ^LjjJ! aJJt (jl (_Lai»-J 

I j " I La a 4_3ol_3 i_^a£LJ! ~ ^ ■ - ^^i^- 5_aajtJj u >j i c I " i La j & J-i3 ^LULj 



^^Li. ^\ i 4_ajLa_a j-i^, tja^J 3j-u^ 4iLa_a (JLo^ (^j^Lc i La j gj ^j^-JI cL^j-LLs 

La al"tt-i i " i a 1 La i a I J d)1j-a 3jLc i Laj j j II JUlj « 3-jj^jjLa)) ^-OJ 

Cj Jt^Sj Clu 1 j i ^_La_*_uJ 1 ^^ric -i j-« j^>- 1 Li j t 

Ji^ju 4jjLlC <La.LtaLc Jau-tij ijr 5 ((3-jjjjjLo)) C.<-L>.^ (2>^J 

Lol_4J Ut_Us1j 1971 ^Lc ijr ^ Ci i fa 3j_j_lSL!1 4_jjLl»J1 5 A t^L»J1 ^tjv 
5_^l ,^,^tl oLal ,*?.<-. , ^ ^-jljdl jjuju!\ Luio-j 
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4_i£j_U aJJt dJi-J LoJ_i£. i_i£jSL!l i n a (jr^ dJLiji j&ls 

Cm <fr tJL^J (jl c ^-^ :t - a a " ' ^ ^ L)' Cr^ ' * ^ 1*11 1 1 t. i i ( n JL>.^-l i^tJj-L! 

tLlajJ ( _ ;r 3 ijj^i^jJt Jl*""* CjJLs. LxjjJ • Jo^j^JI LJLc. CjJLkj Li£ 

. , ,.tl | j_a ijr )3 j Laj. La z^jj-lm Ji^*J J' ^-La_<_u 4_t^j-U d i n a^La 

i3j_AjJI i-^j^ (jlr Jaj iqW lJ £ M-lU^j i .ill CjLs.La_(JI £-Li"L>-l L*J i_u i .i 
^ 1 j rt ^Ijl J*hL5J| ga * 1 £cjj»U Cr^" J ' (j*"^^"*" 41 ^ J Atlj 

I gjlufaj " (_JJL>.! (Jj-3 (j! 1 1 "j J-£C J'n uU Lj-I JJls- (jr^-II £ ^^>i- a ^' ^M^jLaJI 
CjLVjJI (J^t tiu i u*3 (jOH! (Jj^jdl ~ U , „ ^Ir j«x.Lj Jaj j i» lj £ 

JuZuLjjSj) i nil CjL^jJ.1 jIj^. (jlrj . 1976 j»Lc (jjs (^jJjj) 4 SjLxjAI 
cLj^j_usVl j-LSLjLa <l£jX Jo^j^JI 3jjl_La Sj^>-i c^AIIj jJia cLajLJI 3JjL«-U 

Jjal ^tjjJLl (jl L<uj . <Lajl^ 4-uj/LCjjI £tjjl 4lLa^aj ^J- 3 (j^ 0 

£_Llj . I JL>. 5^ j i ^ 4_LLa_« O-a J "r **< ( nl JL*l£ «Lx4_l (jlaj^M S-^L^ 

.(JjjajJI jcjjJ.1 olio Lajii^ <L£>U LP- 0 18 1 *j U 

(jLS_a ( _ ;r i j_LlSLj LoJ I I j» a ' " i La ■ & sLvjjJ 3JSj-!l (j-o £^i>l' 

. p taaejli i ■■ OjL^ ^LilLj i L^Jj|j_i ^ j*\ I <_sL^ J-^' (jr^ ^ '(J^ 

IjJLc t-SjJU LXj .^LojjVI 3IjJ^ 2 alaJLa ^ I ^ U j . a. ^ ^\ jj V 
3_jjljljJI CjLj_oIj jJlj « 9-j—ljj La )) ^_jLL) ijjli (^JaLUI i>JLA (j-a Ijjj*^ 

. t __paj^/l (j_a 3j_ilLI 
^_LjS[_)LiJ1 i U ^. j" ^jl Lijji JL*l3 ((3-jjjjjLa)) (J-^iH^kXI ^-u^aJLl c-Jl^ T Jj 

fiL_L^j-_a J_JLJ?tjj_o ^Ljj-JL^ . cLo_l»_u3 Lq-^g^ ^LjjJI (j^^J O^Oj ^jlSLa (^y^ 

^eJsa-uJI ^jjs jLJLII ^-^j-I w j lJ5^ l)' ^ * p La sejj 1 Laj i^J I 

jLiJLILi ^yLaJLa (j^ 1 ^ J^-'-' , -'•' Jo^j^JI J-Sj-o (jl (j-a Jl^LlII I '» La!i 1 ■■! I jlj 
(^yS 3j-^>- 4j^sj^ Jjs^/t OJ^~ ' "' e> ^^i>" 't 1 ^-* <j-° '— ^J^?-^' jox.LUI 

.3_^jil pU-»o (^Jl i^jJj i^jJI JbsJI (jJI 3-j_9^ ^-Lj^jJI (j^Si VI 

^j.jj i_La^ 1 tt> 4_l^j_o ^_j0 (J-i-uj-j 1— L T l Iajv (jy^-II * )1 1 < u 2 1 Jl>-1 dJJ!i 

^^_o c\l t^" . ..I pUj (jy^- ' taj-i^JI j-o*Gj 1 rt ((^-LjSLiLsi) 

Sj—LJiILa CjIj-jju CjjJL>. « 9-j_(_jj La » fiLLsL-o^-i Lia_)l 1 * A uu^lj ' J J ^ 

.3_JL«JI ^L>II Sjia J!>Ls- ^j>LI ^-La • ■■ (^ic 3_^im j Sj^a^JI ^jLaJJI 
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(j^-^j ^Js JJ ' eaj (JL\U (J-uj-u Lul£Lal_i (jL^ . 4jJLLi 4j^!lo A i mil 

. ^LilS La>J>^>.j ,j_o jai.jJLi 4j^2JI ^LjJI ^^•J (jlr (JjJ-J l_b JlI 
Lx-a J-f^ (jJ! £ ^^>' w 3 ji>^' O^- ^ii^?^' J' 3^^' CjI^jJj O-iL^j 
2 -ij" ^Ir 3j_uSLII Cil Jl>.| (jla jJal ^11 d jlr 

<LIa-S-l (jy-Sj • j-Jj-tt (j-a 4j<j2jj_U (j^La^M jjjSjLaJI ■ La • gj (jl LlSLx-a 
i j_jj_U w a i -" ^jjs 50 jl 45 j t- i (j- 0 J-^' < .U5t| Juljj 

SjJajJ! ^ i a a x * 1 1 3j!j_>JI CjL>-jJ LjJ^Li. t_JjeTi3 (jl 4j£j_U (jSLx-i (_^<-JI 

*Lj-3 j £ <L3 JL3 d_j^j_t! (jV i(jjjLS (jl£La (^ L$j Jo^j^JI ( _ ;r 3 joJj 

cjLZjjlI! Ils-V jtU (^SLulSLJ.1 j uucj (jl (jSUj J^l (^JLc j? 

^Lijjl w I c Laj>-jLLa (J-Laj jl sLj£j_U (jjO La (jL?_a ( _ ;r 3 Sjj-jJI (j-o 

(jSLi iJjLflll .CjLLlkJI ji-i (jjs ,jSL*lj jl (jjj i .ill JLs-lj jILo 

SJi^LiiJI jul i .I U C-Jsj-L liLa . («_c.Lj (jLSLa ^ Jgj ,$\\ q^S-j (j? Jjjj 

LijSLIj .CjLLlkJI ju>.^/ Jijtl.1 ^IjjJI (JIac I jj'a Lxj 1 1 jj'a Uji^t^ji *>r!-^ 
J j j in (j-i^- cJaj & ^ifl . i_-t-L-e3 (jl^-a ( _ ;r 3 Jo^j^JI I i ajl j«J 

4_ljLj_«_i£L!I t_i j La- "i 1 1 4jjjj>JI 4 j <i itVI CjI j CjI_Ll«JI ^-fl^cJ (jl ( _ ;7 SLul£Lii! 

jJa j till jul LbjJ Sj^ljlil S^alj^jj^iJI jj'^tl J-Uiai jU! 

I j ' a j ^* ^ (Jj i^Lqj « 9-j—Ljj La » 4jj1jJJ 4_i^jJL 1 4_LsLt_o^j Lgol^ I 'A ■ a> 

.>LJ^ j^Us^II Ijuk «j_LSjL3)) 4jj!jI! 5_^jJ,I Ciim-wj il^la 90 ^ 



I0J 



J_>l_2j.l . Ja^-LgJI 4j£jJ. j£ ^1 L5 J Jd O' O^-*^' 6-° <j"J iSjJJ^II 

j j i a II 4_Ial_<j/j_i ' fl-iji£LL! ^LjUs (j-SLj j«J (j-j-o-nJlj ^-cLiJI t_i!j_lJ! ijLa 

i .. a jj-^-i (jl L uuSL a d j ' ^" i_dl_LA C^jL^ Ja_>J1 i n-»Jj . 4_t^1j-c ^j^ill 

( _ ;r jjiL2J! (jLSJLLa ^^Jt cLilSlJI i>j-&j . Ja j j ^ 1 1 ^_»l/j_U j-^j-U 3_ojjlj 

4j3 JLl1Lij < ^^>I1 ^ t-i j^psjVI <j-a ^oLoJI jl j!jJ! ^1 * mi jUjloj (jl ^£La_i I jl>. 

jl (jlsjVI (_j.ll IjGj_js (j ii*C i h « Mitl IjUfc (Jj^>- 4^utjua SjJ^S I j JJ-^J 

^jU", , ,, i V l_LaJ Laj .(JjsjJI CjLia. (_r^> (Jj-alj-ill <■ ' j ' <Luj/I£L«-iVI SjjJLlI 

^ jj_-*ltl ! jjt ^Jl ^LLaJ V LjjLa iSU^LJI j 3-u.uLlJI ^LaVl _>u J-^uilI! 

jJiS Ja jl_l^J I ^iiw p. LdJJ I 

J ' ""***' ^dj ji>^ ' d uiSLj £)| £^jialu_uj V <j^j^M j*^-- (jj^ A^J - ^ J^l>^ 

■ la » 1 j!u-ti3?| i taa>» (JLj-lL 25 j^Poj-jlJI ■ la 3- Ja_jj_LL (^^lc <— iJuSLlI IjLA 

, d_i a_c>. 25 (_p3j-*J 1 
t ^ ui£j ^jy^-I L^J <Li-a L>. 4jj 1 _} 1 j 3_o jia_L4_i ^—LxSLi Li] 1 <La£j-o ^cJj 

• ^ljjJLI 4lajjj>. L^Iila L_u^j 
Ja ^_l^J1 jJs j-<a-3 . ( — ^^ e - 1 L^JJ * 3^-j!x£" Cj ♦ i <a 

. 4_La Ljjj^ jl i i_Ja-aJ I ljL>- IjLlhj jl iljL>. 

^j^LjsI jj-C l_Libt_) (j! Lccajl ^_ual jJI jj-a tl)^ L>^J * LaI *Xj ^^-11 

^jjj_jJI Lajj-tj «G_aLi L$_ij£L> LJLc. j»i i n"n Ja^jjt (j^Lal *L2jjI ^1 Lj^LS 

^3 Ja ^l^JLj 4-i^3 L>JIj 4jjI Jiil « j_ljSLjL3» ^jlj^j-a (j^s oii- La J_t£.J 
. C-c^ S> 1 1 lj_A 4jr 5 j^paj-C Jaj>. ^_^JLc ' laj-i^JI 1 ^J^^ 4 ^ a i^tJjJLl jlj-a 

Ja a. Jl n ni (^Jl 21 Ja a. ^ jljll (j-a ",1 1 5 taJixll OjL^ Ijl il jSlaj 

jjlj t. U-Vt l I (j^-a^Lj l^jj^z JajL^II ^o^JI jla isiljlu.VI 
Jaj jgtl tjjSLj (jl (j£-«Jll (jja (Jji^cJ ^ "i rill IjUk Cjj»o i_^j£LII (j'jj- 3 
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j^paj-C Js3 jiaa* djnUtl £_Lj£L]La ) J^-^*^ lLL! JUj . 4_i^ Li ^.j-a (Jala 1 Iaj> 

t _ 7 J| « I -£_Ll£LiL3 >> '**' j^JJ • ^J^-a lj ^jQ (j-° J-*^ ' ^J~ a Jo J-Lgll 4_i_L*_a 
' J ^ ^jfu^JU jj-u-ujJ! ^J^aJll (jl^J < oVI Jaa- ^Jl o mi 21 (_^aj»_*J1 Jaj>. 
(t_ut jjl (j-">j 3 <iK (Chryse) jj^jj^ Si a . nil 3 Suit | jjt 

flja. JLS C^jL£ Lg_)l J S " c I *L>.jjLLa £ ^<-'^ f J' Lt^-^"* d *° " ' 

4jjI jljJ! 4jjs!jJ.I .(j-a^l oU tali a (jyjJj (j-ujj^ J-^oj 1 (j' 

jojJ,! jjjLill ^r!^ ty^-"^ <J^ *>° Jj^ ^j-^ o-"i>^ J^J^ LP' 

£e_jj-Uj ^^paj^/l £_uaj cL_a£^_a ^J_*_l J) 1 * *n * )1 1 1 uV LilJjj ' ' *°J ^ ^ LuJLt-a 

.jjaj ojsj ^ ~<L&\j\\ o jut *'j-^-V 
Jaa* ^Jl o mi 44 Ja_=*Jl ^Jt> « 2-£_Lj£L)La» ' U J j $ t ^-"J-^' c^J-*-" Jaj>. (jl^J 

j-Lli.! jJa Cydonia «LujjLuj/>> _> (jlSLa j-Aj jjjljUjJ! jJaallj k:!jIL<-uV! 

(jl Lajj .3_Lit-jj_l.l 2 '> 1 ,1 tl ,j_o La oJSj (JJaVl (^-Lc <=L^ >U! <j-a SIJS 

. <( L_j_ij J_u_u)> t j-y^ rtl a ^J*C ifti 1 ^l-ij^ (— < ( ^-^-J^)> 4_IaLj_u^j 3l_o* -i^>.J 
jjl I J-Jj . <i_Li (jLSLa jj^ (j-i-KJ =L«jI jJ! ^LjjJ! oJjj^ij Jila 

^Jl a mi 44 ^^paj-tJ! ' U^ ^jf LaLa-l L^t_ua1j tjL^ ^J-J! J-aVl * ^ a j ' J > 

. « 2- j_LiSLj La » _i 4^jL>J,l Ijll>- cJ « I 

' MC"" 4_a^_a jj.^" ^jl i^i )» I JL>. d tafli se a Cjl_Lt-a^o3 ^ JLSl w 1 --^ * CJJL>.JJ 
jj-a-uj ijr^ ^Jk"~ Jl)jjL>. (JLjJ.1 ^Jj 1 < n jj ' aj| ^ji QjLtaj 1 til «. jVj^ jl-^-* 
^ ' oJkJ fiLjJuj i« Luj JLu_o)) (^a^_a Ja ^-*_) 3j-*IoLt_a u^yajj^n ^£ j_a 
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Lal_a_i Ll31jJL>. a ailje rt t^LjisLual Jsa ^J-A g I 5j )l i_£j^>« «£_Li£Lilj3» CjIjLo* 

i La a- <-;-Sj-^ jljJ! jl pj- 4LLiI! ^ flLaJLl I ^yfl « LujJljjj/dj 

. ( oVI - < io_l>. 4 (_p3j-*J1 

(_p=>j_c i Laa. ( _ ;r 3 ■ La • j" i ■■ « 2- J-ySLj La » OuL^ ! jl La (jL"»J jL>^ j V"j pJj 
p_<j/V! (J_a^e_j (jLSLa ^ agjl LaJ_t£. 3j_ii.VI 4jLi3jJI (_^i>- (j a *~» * " jl (JLc 
. d , ..A i ^ojjj ! . Laj. Utopia « Luajaj I) £sr t~\ \ 

i " ' I j La « a j^s-lj «Lj^j_tl L^jjli-i (_j-i!l JJ ■ a 1 1 (jl Jjlj dJJja 3JooJLa 

« I-j_LSjL9» (_jJLc C.<-o£Cjv- (_5-i.ll (j-a La SjHil ijjl^ (__,-LlLu!j .(^^jJajV! jljljJ! 
JL>«J (jl (jj-i i JJ^! (__,JI jj_)_LI »l a i » (_j P 3 (^j-LreTJLi ((jjLLaJI |_g ) llj J II )) j j i a i J 
( j_a_jj_£ 4-2-La-La (_5-3j • La-j^La Ltja^a LlJL>.J i_3LLaJk! 3_jL$j (^ LuSLI (jLa^/l 
Lutiaj .3_ajj_i!l SjIsVI (^^Lj 2 S La ' a ,jx. Ijjjj (jL^ jfj Lgjlj 

jLoil tiJLLa (jK <G! VI 1976 j»Lc (jj> CojJjj) j>*J 4 ^ Jejuni! (jj> j_o.till 

j_lC 3_jJ_& Ui^ O' £_^J^-" lillJ (__r3 I a Mifla LL^a-ufc jl (__ r Lc f^^C- 

Ljj^Lc IjXjtj . I j tM ax, ..V (jrOlLI (jj^jdl ^ 3jj*jII djLjVoi) 3ji>ij-a 

. JJiaJU JLC (j-a Lajj 16 Jjlj ^tjjJi.1 Lliioj jl jJL 1 
' fl-ua-lj dim *" ( ill (_5-J-II c-x^ljSLII (j-tJ 3-balaJI 4l>.jJ! dJJj J-tJJ 

t(j n a <"it1 (J^>- Jjjj-LaJ! J I jCLal (jyl^. jILaai-j^ (ja_tLa <La 3_al i u a £_La^i) t4 i i nil 
4jjI JlLIj Jo^j^JLj (__HaL>JI i j _ j fOjSI LtaAll (j^jj^j_LI p ' eaJ (_)i-jl 
«La_<I/j_LI j^ljJ,l (jLL_jlj_LI (jl " j ^j-LI i.*it i ii a j ^tj_)J,l (J^a- j<u^m ojljLa 
jjj-LI jJ^ljJLl (jL^j^du (jLlill Ja^i^JI Lo^j_a oJL>.J La_ii 1 Jgj 

4 La^Ltia^l (j^_tLH/l£j I 0 g-tlLLa a (jjj-to/Lj i5_)LsaJI ^Cj^ -^-xjk-us (J*s mi 1 I * j^JJ 
. 3j 1 n^ttl j^jjl 5a^ CjI j 3 j 1 .iLCjjVI ^tJjl J-^aJI (jh aiLa "J 
(^j-b 3j_a (Jj^? (jl_j_LjLUa_3 (jLtj^j-a ' " 1 La >■ i Luojajj ^JL^^a jj^Sj 

. j-aj>.^l C-^oSLlI ^t-Lauui (_;JLc (jLalj ^? '^l 

(__ r jJI 3j_uSLII SjL^Jkl <LLa *j^>- (_y^ (j^a^^JI (jJJ-A ^L>>J JoJiJ 

(j^_ajLoII CjIjJI^ (jr^ij 4 1 a i^sjl i*i~w1j I 0 j * * ' gaj (j^jj^j-LI p -l 0 1 ea3 C^aJL^-*i i nl 
OJUk L-uj-ij (jL^ 4jI Jjill (j^s JJ V (jSLIj <UjI i^aAll 4j^jJiI (__ r Lc 5j La-j 1 ulYi 
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(j^Lat LjjIo*1 Lut Ll3j-C 3j-*IuLua ' " J J ^ ^ I ^J*- 1 JJ <^tl iJJ Jjt <Jjj^C) £-°J" 

-j_LjSLjLa» Jojj^J! 4Jij_a I j*U> *~tl ^^j]! jj ■ all jjjl O-iL^j .,LaV! jJLL 
<-3>J<j (jl jj>I! JLaj (__r2 JL»- (jr^ Ljjjl JLlS LifaljLsV 3jji.La <( I 

( j^e_ij L_LiTj (jy^>* ' La3» Jm_i I Laj> *jj ' a 1 1 <"'j J Iaj L$jLlo*1 <Ll£ 4_t£. 1*m mi 
^-La-m (ji^. Sj^aLi^j 4it>sLJu ' aJij 4j£jJJ ^\ Jl3| 4J JJJL>. V ^Lujb J < mi t 

(j;jj>.V! Sjl>.Ij jjjIjJLj 4l<j/j_ll (j;jj>.^! jjxaJI oJI jj La (jLcj_<j/j . jjj-U 

.£cjj_U (jj^V 4lajL^J! 4j£j_U Lgll i uj! Sjjj^a Jjl j»Lol Cjj a i n"i I j<M 

4J 4^jI mi a (j^Lal i_3^ci LlL3 . (jXc Lj-Jj^. (j iul ^JLkJI I juk (jl Cjj£Lbj 

. bLLuj Lljjjjlj * J.iljjJaS' 

S^lj-ij tfLja-uJa ijlLa ijr 3 3ji_jju » )LUa_Aj 4_jJLaj l_3jijj>.j jj^sj-a iJJLlA OuL^ 

c_ufc jJI jj^. J 2 * U JL>. i Cj-iIj jJ Ltgla L>.LsLj_o CLu£^ . « L)L£La» ^ljjJJ (jL^ 

t _ r J ciijLi 3j-SLiI1 (j^lj i^JLiu jijJLi 4-lLojJ! ^jLjilSLl! jl>.1 ^Ijj* (j-* 

J>Li. La>LLI I Jia fjlaj ^Jj ,3-aj}La cJajJ! ^ 

(jLLj^jJk! LjoL ■ ji (jjj-II jj'^ j laJLll j«juI Lilj I j*j i a a cjLcL^J! 

joJLc £tjj_tl (jl Cj^^cj 3j_&jJI ^Ja-uJ « I 0- !j_<j-i3 »j «9-lj_tJLi3» (jLLuLiaAJ! 

.JJ>.L) ^J*C Ml 1 JiJ* M U 

J'C uij SjjLuII jL;La^L>J! : Li.ije.aj j_«j>.|j L>.jL^5 w J " * ^ ' 

jj se ' ga 1 1 j iS^uu^aJI fiLiLajJI ^jLuSLIIj i^^^/l ^^y: La ^jl£La 4jr 3 3j-u^ ^J-^* 
^ Lll jljJi! (jiLjjj " t_i!j_lJl_i jlj n " miL mJjjijjj w ta (_yJ.II 

(j_a ^jj se-LtaJI i>J_A Cj^L>. jjjl ^ya .^LjjJI L^J ( a • a *" 4j<p&laJL I 

Sj-LjJ! Ljal»3> JLajJI 

4-«Ja-S-t I jj x ■ a 1 1 tfJUk (3^L>. ^cj_j_ail j-iLiJ! ^tjjLlI! (jL^ Laj 

^^JLl! jljj,l Laj La i "tl ^ 2 « 1 1 a 1 1 JLjjLs-Vl J ^j J -1 ta 1 1 JLus^L>J!j 

I jLJij SJ-ajJ! Sjljj*.jll Lgjlj ^^jt Jjt ^jj-> i aJI tfjut L^la I Ml"," 
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^Jl_i_ljj (_^oo*JI JaJLLcaJ I j-jJLu t_£i_j£j ScLiis^^-a Cjlj-A ijJLut <J-Aj $4o.Ljj 

SJ j.^t t ,. ,,„ ^ SL-yiJaJI jJiLLt! 
. cLLuj/Vl OJUt (j-a (J£LI JjsVl (ji^- j o a jl I 1 1 r>La- LI ^J>. (< £_u£_j l9 >> O-aJLS 
4 Ijo. 4_j_a_At 1 j) <( £_Ll£Li La >> 4 "n 1 1 £LJjjU c_ 4_t£. ' d ifto La (jL^J 

u (J^* ui i jQ-l ' ^ J .' J ^ ^a1^_a g I 2j i\ (j\ Ljj^jG lj)l 1 ' ^.j . ^ 
jl i«Lj_LaV! 3l_Li -ijo-j j-iij-o ^1 i a ui£!j j iaq]| CjVT (j^J 

ij»ljJa^l jUiT 1 2 ^jj ta ■ uVl oLil^-oJI j! i/jijjUJ.1 Jlo-jJI jl olj-usVl 

ijJl—uk jjSLj j«J j Lax! I J)l jdal ^ . jjLi-iSLlI jjo. jl ijl i ir-i CjLu (j^>- Vj 

(j^LIj ijtjjJL! 3lj-rU 3j_ij^ (JLdul jo-jj ^-*t>j Cr'i J" J -' , J J1 u?' 

j ii^i (JK <jJLut (jL^ La-ijj L«^Ljj_o.l (jjjiJI Jo^l^J! ( _ ;t jl3jji (j-ujJ 

. J-aj =Lo. j SjJcj^s ( _ ;r 3 3 1 j-rll 
4 i ulS «LtLl 3 LtaJtX I J-xC (_psj^/l (jJoLla OuL£ i£cjjL<JI CjIj^S <_ i If I ijr^ 
J^aJS -j laJlj (j)o_lj£LJI Ji_u_u£jt ijr lL\j ^.i uiXl i> '(j^l £ri>^ ^ jlr La 
. (Jjjj^ tlh* tj^* J"^" ' (^r^" ^ J ' 1 £-xaJ jJI w ~- ' a ' I II 

aj ni * 1 1 VI (_p3j^/l j a »" i nj ^aia 3j_uSLII CjLjI^joJIj CjLlLuLtl Lai 
2 jj Laa-C CjLuL^ iJJLlA q\£ JLai dllj £-aj .(_psjVI jtjjLj (j^ 1 3j_l>.^I dUL 
( _ ;r SLIj .(_p3j^/l (j-a (jLSLa (_L£ ( _ ;r i d t i ii Cjljl—iLa 4j^Lj 3j^3 J!>L>. ^ a 
. CjLij)j£LiXI ^j" 1 **"^ * (jl I talc c-l^s-j ^tjjJLl (j^xc 3Lj_>JI ^j""^ ) 
^ j « j lLs j-Jal_La 4jr JI i^, ,t1 CjIj J_3JL) ((^-LjSLlLb)) j.-J^ fiLa^j-a JiILa-l 
t_!jLj_>JI «L^j (jjijjLall i. i i iia. 4_l?jJiIj 4jj^c ^jjs-I 

.^L.jLai 

2» ■ - T- — T t oo-Lo.1 jl3j3 

H^tj Lai tcJjjjJI J>laJ ^£1 (jrUxJI i_lljLLLa ^1 Clo.Lo.lj 

I jut ^ 3_Liia Sj-o. (jjs 4SjUi La jLlcVLi Ljjo-i I jl JL>J.I I jut ^ 

l_Uaj| taJS i uJ L^iSLlj LtliLa ^1 ijr L^J «j_LiSjLa)) 4j^j_ai .JjsjiJI (j^s ^_J-iJI 
i ^Ijj) i (j j;e - 1 ^Uujialu-uJ V j-at i^lj-aoJI doo d ♦ u) 2?l 2_ijj 

<j/-a La ^J-i L^_ij3j 5_ijJjJ1 CjLLlC. JL>.Ljj jJl>>j^ J J ' ^ ^ ^-^ J^J (jl 
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jA?UI ijSjSII 6uuj? (jlcl 



ig^i— _ i i ■■ ' Lx^j j-jjSLi j-j^I 4_Jlj i(j_L__>-^! _ <j (_g jJ! ^j— II (Jjj 

I j'UI , u«i i ^ ___ jj] I j 'X ^ i 4_l_>-Ij (jj! I i a j I LgJj i_j_jj_>JI jLil -i_o^-_a-i 
a I J ta ' a I L^_Jl— t_i lJI ^q_*_i^M Cjlj-Aj^JI cQjejjJL! CjIj^J! dijjua 

Sal La j J i — a 4j^j_«1Ij . jc_olj_>JI i a JjLu/j I Jj a j s I uzil I 4j£j_oj JJ>J' 

£_j_«^>. ^jjljJL Jjj/jj <LiSIjj gSDI 3JaLtaJ! jlJjjJ L^j (_j^>L>. » u<l 

Cj I n j I » "i 1 1 w a bjj (_psj^/l <_i£a£ ^1 I gjic J l a >■ i (jr^-II djnUtl ClLajU U 
(jl I j ' " ' (JJa «£_l£LjL9» cL^j-a ^jLu ra-u^J LJ dJUjU ^_ujj (_pajVl (j^a 
^q_ljIj_>JI (j-C ^~ uJ ^ l"tt1 «LajjJaJ! La (j^-Jj ' ljLlJL>. La I*m mi ^J*^" 

(jL£j . -=L_iJI (j1^>-_aJa-u J-^J-^ d' J^^' (jlr (jV! LuSLaj V <j^e-i3 

iijJIji ifu-tS i_aJjj 4 n i ill , d ^ja i tl ^Lo.^/1 ^oJLc ( _ ;r 3 jLLo^s j&JLc (jjjJLLa (_yJ 
j»l^cl 2 jI j '» .tiJj^£a_Lj Rochester j " m ^'"jij 4_«_aL>. (_^3 J-o-hj 

-£LU! j^I 

I j 1 ' 4jSjjjjij ^ taj i gj sUSLuLajjl 3l.il Lj^a^aajJ! »l air ^jJ J^>-JJ V 4jV 

.4jj^j>J,I 2jj . %»»tl CjLcjLCJI (jl 
^J^ojJj ^jy^I ji ir^i 3l^i j^alaj dJJ!i ^jl uu La LLulo J*^ I (jf ^iJIji JJ^ 

SjjjLs (Jx^s- SljVI i>jut (j^- 0 -^ .«i_iJjj tfjLajj^sl LtLcj i_^ljSLII ^l 

^_a ijJLijt L^>-j^ (jr^ J- <JJL "j ji>^' Cr'l ^JJ ' '*"* £ L»jl j-C. 3jLa ( _ ;r L^. 3-JjL>. 
^a_a—Lj LajL^C JjL^uJI ^cjjlj jl j-jjLLLI j^LjLLII 4_L3lj-aj ^tjj-LI 3_ijJj J^a 4_Li£, 
.(dilj CjjJLs. (JLs- Lt^ajj (d!JL>.j (jl) cUiejjJ.! jhjjIj_>JI 

(j-A-a (jj-l^. (JLuij^/ ^jj>.i 4_ua^a3jj>. * JjL^iJ Cj^Lj ^-a «t_aJjj w 5j )Ij 

^l 4_ul jlc. jl jjs JLcujI Cj^L\!I t_)jL7tlII OJLA ' " ■ 1 1 ' eaj .«j_LSLjL9)) CjLi^j_a 
siHI c-<_>o ^c_jjJLI ^c_ljIj^>. (jl (_3-Lc «i_aJjj ^c_5» ^Lr»o t a a^j *j . (j^_iJtjj-LI 

(Jlj-c.! ^ 1 c tla 2 a (J-o-»j i_3ojj/ cillji mij'^ (jl (j^s tiJLLai (jL^j .(JjLcoJI 

(_£l ^-Lga_l ^cJ «U| (jj-A t_aJjj ^c_aJ fiLj-iL^t-i^l 3j-_jJLl (j^LIj * (j-Ui^tjjJL I jlJLt-a 
^a_u (ji i-^iig (j^ • I 3 aLtla I ^tjjJLl ^c_uljj>. cUbuaj (jl c^ej La (^jl^. . " > I .1 ty. ^ 
( _ ;r lJI Cjljl » It 4_ujta Cjl^jJLaj Cjl* JLa£ (_Jjj>.^/I t—ijLajJI Lai . i_i i useJi 
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09 SJI 



^_ol_jj-aJ1 JLaJj ^jy^Il «L_uLj» 4_j^j-ua^M (jj^glaJlj r* I LgaAll 4_JL^ ^LgaieJ 

,J_jJLa cfi-" w S I* V 3JL^jJlI 3_uJl«JI oLULiilLa u£ «JI iui=ej Lo 

)) 4jj ! ^ ^ L-*- 0 tJe-ui i _ ;r ll 
jLpJI jJsjJ JtL5^' ^R-^lw^" MJ^?^" ^ JL>.I *L«JI jjJa 1971 j»Lc (^ii 

3-u-u 12 Jjic. jls (jL^ (^jJ! ^Jlj ' ui^a J-al s-^P" «<_aJjj ji» (^i^. 

3l_j_>J1 ^jX. >■"'"»■ ttl ^jjlaj^ dJUj Q ^-***' ' " ? L)' ^» ' ' "J *^ J>J"^ 

Jlj>. w ' ^ ijr ll ^ g-ij tj^^J d j < toj t i ii t ^jLi £ljj-U ijr ^ 

4jjj^La elj ,U^tl SjLill (jlj Sjijj^. 3Ll>JI ^1 <c^cjj_U jlj^>-» MJ^-? 0 (J^ 
(^a- i ii^jl I jj' a J '^^^JJ J-^l (j-* Cr^' ttLijJaUl SjLaJ! dll j (Jjtij ^1 

->■ u_flJLjJI »j i a 1 1 (j_o (_Lai 4_i_«SLI (_psjj>jj L^ji Ld^ 'j-^' <^ '^-"^ 

LojLi.u q-qJl?-**( i ui ^jy^JI * ijL^tlJI cjLxldjj c_t_jJLt_ut ^jt LUajt ^JL»J1 1 jjt 

cunt tLuU^UJI Zu^jl^j^l jjUtUJ 4liJ! (<u>ij ^1 iu! jJLlI 

t qJI j ; iua JZu-u\ 1 1973 aLc jj^o (j i a 3-1) (jjL^I! (jj><iij ^ ! jSLtj 
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jA?UI ijSjSII 6uuj? (jlcl 



4j-aL>. 3 JUJl>. CjI J_*_a Lciajt C-JLa rv ^'^-t* SjjLLa <U ^_iJl9 iJ? j>. ^aJa_o* (Jj-ajj 
ijjJLi (J^>- (j_a 4JiLaJLa ^1 j.Jja_a^La 4iajt_a (j_a 4jLt3 jJI <;Lo~^/l jaLtj 

SjUs S_iJ-J 4jj^->JU *Lo~^U j i 1 r-i 1 " 1 1 ta x a £jj ( _ ;r a 4j 1 j a <JluL^ 
JjVI (jj-iL^ 10 (j-^J . Ltjl Jjjjj/V Ljj_2j j$ ~u Jjlj 3j>aj<Jlj j^jjjJI i_tIaJLl I 

J^O_i-£3 JL9j 4JJlJI_J I (j_J3 CjLuJlII £_aj>J t. < itO 1973 f^Lc 0 .' 0 ' " ?"0 

3j-a J^>-I i, i \ \" duL^j . Lljj-Sj CjljILa 4j^Lj <Lal i u a jj_a l^-A «L)Lk]} 

. Lo» L^-l3 

^-3 JLv JL3 ^jL^ .^JjLv t-Sjp. £13 ^ i.-.ri £u£l 4c:L<-u 18 Jj<-l3 

^jjs. Jjj i ■ La S i "'*» i J_lL>J! (jjls-jj 4j! Jj i LSjLj/ ^llaj i ■■" joJ d S ta * a 

(J_alije_l ^_u1jj>. 4_tla < ti a^ itfjJaj La * )JL>> La_ljJ . Ij^i-a I 50 tfUM i n a i _ 7 Jj 

(j-jL£ (j_a *LjJL>. g Ij liaa. La ^ « flj La^J iiilLiA La (jl£La Li.iaj>.j 

.<U iuo. IjLa IjjI ,jJ LlSJj iCT ^. 

4la-XJ (jL^ (_£ j-J! jji.^tl j n i ii^l .".I fc^M 1 1 j^3J ^ 4j^£ La jj>.T (jL^j 

4^LJI .1973 0.i«hiu) JjVl u>>^ 10 " 202 3-lajJl! ojujO^,! La jj» 
I6-:*I^4J! SjIj^v "^La-J- 3 '0-:<bp]| Sj'j-^- <*-»-j-> '35:22 

.£cjj_U t_*£a£J jia^aJjl ^ j-^j i eaJI 3j!j^>JI 4j>-jJ ^^jjt dJJj Cj-iL^ 
cLulaUl SjLoll ijr 3 3ji^>^a-a ijj Lj-ufu-iAl ijj-^E_a ^Lp^t CjLLajt_a 3ji£, (J1j3 V 
i(jlijIL>>J,! 4j^Lajj 4jLsjLi^>! (_Ll3 (j-a Cj J j»" i nl (^jJI CjI_Ll«JI '"■ i aje a j3j 
' a b se a (j^s Sj_u^ ic j^i^a (jl cApJ • Lgjl j sLajljJa LdJi I j^sjiitltu! (jJ jJ! 
3ji^>.^_a ClcjL^ Jl_jJlSjJ1 CjLj_LSHILi 1 ^ A LiSLa-a ^i^^J-^^ 
{j^ i qj mi ^-^J-^ cQlajt I tJa |l '"-^ .^"Oj ^"»- Alt £^3-* Cr^ ^Lft^ 

Jii3 <U jjj i iU j«J jjL«->J! (j-a IJljJl>. Lc jj I j « i CjLLlhJ! ( _ ;r 3 i-LlI j r mij'^ 

L^j Cj«L>. (_^JI Sj_u£J! jL*j>.^/! i ~ ■ ■ a se a J <UxIa^JI SjLaJ! ^J^>- o' 
^Ltjvt Jla^>.J & i^jLajLjj-3 ^j-a-ll iJ^S (j-a (^^aJL^JI < Ja^Jl (j_a 4lL*_d1 

j 1 ■* ^ ^ C L^J a »" i ii a flUj. jja l_JL%JaJI OjL? i^iJ-v. 4l^jLa 4JLlS^ 
5J^t_aj JLaj^ILLI ^Ul (j_a Sj-jJL^s CjLj_a^ 5_)jdjt_a - i a H (jjj^La-tila 

SjLi! ui^J o' ji>^' o^-^' ' , - JLa J-" 1 Aj^frJ -JSLu ^1 «Lj! 

w , >. tl c_t_L^j-jJ1 «Lj_LajLl 'j^jjj tiajl ^jj-U ^T^**. . * (jr^ 



j«J ttLuJaUl SjLSJ! 4-ijL>o JjLaj (jla j i Mij'q Cjjjs <_ i j i ujj ic1iLi£j_U 
j_jj_U ( _ ;r 3 SLpJt C-^c-Al Sjjiil « £_LSLjL9» < j i ■ aJ (-;r Lc I gjl i ■ aj <-iIj-JJ 

Sj!j_>J! cjL>.jj ( _ T j3 j 0-13 (j-SLj j«J Sjj^jjJ,! *Lo.V! ljjLsj (jLa tLaj^ c j 

mJIj j i jL3j . SJjaJa 2 jl i aa. SjHi LgjlcV jjj _jj j«Jj ijcjj_aJJ sLUaAitill 
i . <\l S~ , CjLilaX. 4-lLc (jj^j (jl '-t^cJ La oL-^J ^di^ CjLUsIj^I (^i^. £J-«J>JI 

SLljJ! jj^L thj x 1 It JL« dJLla ,jSLj «Jj .Metabolism ^L-Lit-jj_U (^ajVI) 

• JJJ - ' ^ 1 1 (Ji-I J 

w I c cjLLjj_>J! (J-2_Li llLI!ij L^ii-lj ^1 «Ja-u LglSjj j^jj-U ~ t-> . ■■ 

p_Hj 4<Lfl_Lljt_a » ^L^o Q"<i~*- cr^" ^-4^3^ t L7^ U jLAaJill d i nil 3j-jj 



4_u3^jj->J1 3Ll>J1 i."i> itl ^jl?e_) La_Lu it iljlijlj (J^ajJI ^£ ^jj i CjLujj>. 

. sLLljla CjLUsIjU^I a ' LuLfl i La l_i£a£ SLpJI it i -r 1 1 La J_i£.J 
LaLaj SJjLxjj ^jjs-I (j^Lal 3l_L>JI q\ VI njlSLaV! jJ^ JjLx-lJ 

. 4Ll3 g-jla-i i ■■ ' LI JJJL>. JU>- jj • O^J^' *^ =e -^ 

* )jL»_ILJ1 Lq— Llj t Ja 2 9 L_(_A 3l_j_>J1 fjj i^iLajJI £j_aj>. ^jj^JjS 

ti^txl! (Jila-i jLSLILi n_gjLjj jl «j-LiS1jL3» Lajl^Jj 4 t ^^Jj t l ; JI 

i£La_cj_aj i«Lj_LUa_a ^jLUJ! C^jL^ IjlSLaj j_jjJLl ^jjs SLpJ! j^c j<uj/L>JI 
(_La^/l S-^i>^ (jr^*" ^-3^ <1>^ ^Lj-*L)j i3j_ajcjsj i ulj 

. d q t nL>. 

Lc j_i ^-j-Iaj 4jj^j>J,I *Lo-VI ( _ ;r a cj^LiJ! t—ijLjtll! (j^a 3jl>.!j ouL^ 

CjJL>.j jia sUisjjJil . i\l Sj ■ ii VI 4jJLajLj j 1 «jj L^i^ Lj-iSLlj d I'j t n^fl (jjs La]li&x 

jJL!l 3jHI ju>.Lj (jl L^J j_i ^La i ( _ ;r 3 jt - " '"'^jj *'*"* 

La_ij i I g 1 >i I j i J->»J1 (j--a LliljLiJ! JL>.| L^-ilg c_t^t_i jl iCjIjLiJI ^jJajj 

. 3jL_L^a jl j_a ^Jl tgj u a uJI ^ j_ua cUaL-ojj 
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jA?UI ij^jSII 6uuj? (jlcl 



(j-o ^j^eJj 4_oL& SJjJl>. diljLc OuL^ !jl (JTj-i . ,Jlj-tl '■. 1 ' 'j^J-J 
J^j-Ti < .1 I La i (J X.U uiVI jjLtaJt CjI j LuljLc ^JLaj ji iSjjjJ! 

CjLoK Jj^-J Cr^ J^" 1 1 " ' ij' J^^>- Jj'^^J i4jj t'<~iC SjLo ^1 

4-o.Li . <LuLxjI ^jLli £jja£ I « j_LjSLjL9» 4JaLu/^j 5 j-aill Cj^iiUI 3jj^j>J,I 

■■*'"<" p_u1jj>. CjJl>.j 4j1 Li^ i LuLui_i£ »1 i n-»JI 4_ijHJ1 ijr 3 La ^ ijr jlu f< La3. 
O^! O^J^' CjljLiJ! cdiol LaJ-ULS 1 4_Ljl!i 4_o.Ll (j-oj 

L«£ iSjjjJLi LuLl*^ cjljLiJI ajjt cjjlso! i jjj_U Sjjj Sj^i-HI £ i-'j-«-JI 

. t>JI cjljLc 

5000 4.al 1 11 a jj>.VI I n itJLa. I Jjljj £tJ>U lJ \c <j-ul£Lo 3 li 1" -^e-a Cj|_Li£. 
j J C 1 )jLct_lJ1 ^Lr»o ul—j 5 rt (jL£ ^-OJ ' 1 1 p i n**( 1 ^_Ud^oJ1 £>^J 

2_jj^_>JU «Lo-VI ljjLxj j-^j (jr 3 1 *>f^ cJjj ji^ oul£j .i_3L^ 

.^tjj_U 1 .1 Ltji^>.j JjCi^J.! 

Jj>- jj LxjjJ . JL>J,I I jut ^iaie-l (jl <jSL<u 
(j-i^ . ^Lt3 Cj jL>JI jj* (jjSj (j' I J-A (jl 4jjJL>. ujLxj j_uIijj 



IS 



• ijrdaJI 

^IlJI tiling 4«Lj_u_ujJ1 ^_a^_t1 ^j^* * 'jj^- 1 L)' L)^ *^^**' ' " * ^ j M 1 lJ^ J ulJj . 

(=La^>. l_Ll !) 3jj^j>J,! dLo-V! t_jjL>«j oAJuJIj -^^^11 t_>j^jjJ! 4 j u!S 

(j-liaJI (j-a ^1 jj^/l iJJL^j jtjjJJ 3jjj (2>C- LUal »" i ill I j! «£_LiSLjLa» LgjJLaj (jJ-II 
CjljLiJI ^ jljJLol t-»" . .. * i La j * J ^* rt ^_La_*_o (j^-^J^ ^j^- 1 ^ L -^ > \5^_9 

■ 5_ljLl^-iSLII tij^LcLilJI ^ 2 Laj ■ -jtl SjU! jjJj (»Ll2J! U-^-«fJ iL^a^LLIj 

.3 MutjJI SjIjJ ^ 
LlU^o L^_iSLI {j\r 3l_pJ! j^>-j ;j* La.ll 3_lUs^3 juLp . ..1 jKj 

^ 3j^jJ,! *Lo.V! (jJLc (»>Lo (_LJj J-^jj ^ «Lj| J>2JI (^ic- J^liILj 

Sj j j ^ sLljj-jJj-u 4_lq_A| CjI j OuL£ J '"'JJJ LT^W JjLlj (jLfl dUj J-aj 

(—Sj-ju (J^c-lS idllii ^1 S^Ll^^Ljj . L^3l!i 3L_>J1 4_Iia_>J CjLiIuJ JL^ 

(^Ti-taJI ^Ijpl O-iL^ L^JJ *^^-4pJL>A^ c L^jL-*ii-li CljLuj^>Jl ^j-* Jj-k^ 4-Luilm 

^jt ^j^- 4 - 1 ^ 3Lj_>J1 d-LtSLtTuj (Jiua-i tj^^j (j-* ^LuIjlJI «lL>.jJL1 

L^iejjLjj Llj£^ 4jr 5 3L_>J1 ^1 <Lu_uL_ui Cjlj-iH/J_a 4_jJL>J1 Lui_j^ 



jA?UI ijSjSII 6uuj? (jlcl 



|jl La 

<3_jV ii- i j i ii II p J a ' (jl c-i^e_L3 i(_paj^l d j uiJ i_j£j£ jjt (_gjJI ijtjj_tl 
3_jSLu_u}1£ 2jnlr 3 <j>lj-a tLdLiluua JLa I «i j i n-w i3JL->JI i>j-fl> ^ i±jJlxIj-u 

. Lj-La ^ Lalsej mil ^jLlillj Sjjjtlll (j-tj 
(jl (j^Laj 4_jj_$_>J,l «Lj^>.^M ((j_lSLjL3» 4jj^>o jjLu (jl LiJl>.j I jlj 

jlcI i ii" i .I L^jLa iSLpJI .s^j-j (_p3jHaj V Ljjlj nj-daJI cdaLvujj j ■ 
j $ laj (^yllllj ,^«tl ^LumSLII «^_i£LilJ3» 4_ij^?eILi (j U**t i j^l j-*-" (J 3 * 
^ I c 3l_j_>JI cjjl>.j .^tjj-LI 3_ijjj , s^Lo c^i J-^J-* l£' 

jLjcjs-I (_gl 1 ^jj i eac CjLujj>. (_gl ' a •^■'^ ' pJ Lul j<u So!L>JI (jjL3 ijtjj_tl 
jl ' d taj i u 1 4_u^jj^J)j JLj-A _}1 (_^l i4_ij^_Lll (_p3^_o_>Jlj Cj LLuj^-AJ ^Lu 

.(_psj^/l SLpJI jlj-a (jja (Jji-i SjLo (_gl 

4_jj^_>J,I tLo.^/1 ( _ ;r 3 «j_iSLjL3» t_)jL>«j (j^/ ^jjj LaJL LUiSLij (j-ujj IjUkj 

* Ijl^tlll (j_a (3jL>.1j (j^jj^ (J_iL*_l L^j) L_£lJL) «LlluLu> J-^l 

(j£LIj . j_jj_ll i." i j^j 2 jj ' *--"* 3jLa a ui^ Ljjl jJjjj 1 1 jj* 4-jSLi^-iSLll 
4jjJ| cIjLjj Lguil 4jj i^ntl LjL2jJLi (J>Lo (jlajVl 4jj^3 -j^uS-II (j-tfj V dilj 

.(yiUI (jjs La Cj^J (^ i." i i'iLc 
^_ta_m ^ I c Lg-La Jlj>.^j Lx^> (_Lal I SjLil (j^s j^Jj-II (_5-3j 

«G_Jll ^1 i ii~w^l (j| (jlsjUflj (j| LuSLaJ iSLpJI 4ji<>ijJu I X i ii oi I jlj j i^ll 
Jl)jL?e_i Lo jlj-C (jj-i^ * ^W^ri^ (JutAllj J i n^j-tl ^tjjJLl ^Ja i clLsL-u^j di_^j<3^ 
Jlj>.^j 4_jI jl 4(j^j>.J)j J_j_^JI JLj ■ <Jj j I (j_a SjjijLs «Lc^_ua^_a 4_a^jj^>J 

Lxjs 2 j q it? (Jjsl Ijjj Sjj JajJI >LuijSL!I i^j-II t ,j-a (jSLIj iSLo. 

i^jj^sjII (j^. ,_^L>JI ^LajJI (jjs Lc^j (_jJ jJjj j-o-Vl (JjjuJI I jut (jSLIj 



115 



^Luj-t£L!1 J-^JtJ LjJLlLo LuJLa 1 La - ^_U^u jug'^ . cLa_U Ll^jI ' ' Lea ***' ^ Liij 

SmJjj>.| 4 li I" se a jlj-o (j-a i ' r-i" (jl iJLiU Jj j i a ij^- ji>^^ 

d A h"» a sti^L) ^J.^j.rto LljjJLj fidjl_4-a CjLujj>. (j_a <Lc ^-<u?e-a dulj . (jLcL_u 

) * mi Lb jl Lai . (jL_u_iV1 jJLS jj-a J*"* * JaAJ 5>SLaJI £JLA (jl ^j^* Jl JL»_) 
M^jJ! ^L^jJIj JLjJLjLLIlj 4_ujjj>. (jjL£Lo jj^Lajj p J < 1 (j^£Lll (jL^ 4jl3jJLj 

Lli^, 97 < LK j (jL^V 

L^ia ^1 AjSLu^I jI^L! (j! 

*ULa oLijSU! itimil ^1 ■■■ u*2£. Sj^AJ! tuLiSLCU jjJ-SiJI 

ji^>*^JLl Aaj i ntl£U1j i 1 i nil ^tAJ! jthi jjjLt-oi ^^ji^. <_ 1 1 Lial i 

^Jj . 5_jJLt-£5 ^loLulo LlaJ JL)JL>J! ^ Ij (Ltiajl ^J^j) ^-Jl ^— 

. I j S[ aoj *Lcj ( _ ;r 3 ijj>.V! (jAjgJLj I J Jajj I gialj-j 1 1 i <i i n-v L^la 

S_jL^_i J La se ' (jJ I—LLSLJj .oJLjjj MjjJ! jJLaJLi lLL!!j (Jjtaj (jl . .. t 

S jj>.T i^jj^ j^jj L -^j •<^ljjJI dy 1 

^ -» j-» i all «Lujj^>JI jll (jij ' a-jLlll i aKLj j<s^ yHr 1 JJJ-° J-IjjLa i- i i 
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jA?UI ij^jSII 6uuj? (jlcl 



I j j (j •> " 1 1 jjLiJJ (j_o Q-£_> " lit (_£j_Ju-j_ll p i ii ->JI I (j i a (_yJ.II 

(__;jJ! j-o^l 'J^J- 5 (j^-J^^- 0 Mif ' aKu Lgjl jlSLa 3^LuijSLII 

4JUJI 

. 1 JL>- JjJ-Ia (jnO Cr^l L ^ t -^ 1 * LujJl9 ^ 1<-^>- J-*^' 

I g ■ I c ! • Ml" j<sJI ^tj_«J1 (j_a j_uSL!l SLpJI JK luI (j! (jlil J . 4j_> uioJI 
CjLj_jj-_>J! jj-* j- ^lT l ^ JI (j_a (jj-^>- I— * I—LA 3_i^>. ^o-ll I j CjIj J-ll (j_a 

^j|j_1__u l_a_a 4£. ^jId L^JSLlj t^jcu^-LlI (_p3^_a_>Jlj Cjl_ujj)j-JL^ i Lspl!} 4_u_uL_u^M 
jSLi! sLajjSLI! f.\ 3^>-^l (__r3 4-«jL*JI '"'IjJ . V.»tl (j^£j La->jJ i Lc! 43jJl_a j_lC 
^LL>o V ^JLLlLij 1 LaLtaC tiiUj V L^jj^ *Llu-cuLi jdl Llij^ll 3JjUj) 
(j^Lal ^jjZ *LU JJ^. J^>-I j-a JLa-"i i n_l LaJJJ . ^JJ i nlLdl (j-a ^ u^tl (^l 
j»J^. (j-a ^c.jJL> . ! Jl_l>. Lyj-a jj^Lj o' O^"-*? t ^i»^JL5 J 4^' P 1 "" 1 .(_£jj>.| 

0 -sJI I jut jL^ I jlj njjSLII j^iil! (j-a 5>fj^ A^-^J 
2jj 1 iu II cjl_uj^>J! (jLa 1 LLoj^jj (Ji. jG (__rjJI cjl_uj_>JI ^! jjI <-j-±£ j^>- 

5 **''■■ rt L^-l^ S> 1 4(JlllX1 JjJ t n (_-rl^. it_£2_t-£2JJ 4_J_Ll£ 1 J LJ I 0 l"lll^ i^JJ^VI 

cLj^/ J . a a I sLuJLa 3jLa (jj's l < u (JjLjJI ^^jJt^aVI .1>1^>-J (__ r 3 LaLaj 

j«J! ^jlII (^ VI 4JjLj/ 5JL»j (jjSLj V 4JSLIj . *>f^ '— ■ 'W^ 1 ^ 1 j^'j-" 1 

. Sj_A jJ I « U I 4 jlr jj* La j I jJl (jlr 
1 IJlJ? 4_y ml 3JjLJI SjUI j> jLar'r i m" V i_L>. iTiLuK «.Luit JL>->i LaJJJ 
4_ljLij_^ CjIjLJuI I j I a j m (__rjJlj 11— J-LaJI g_a_L)l (j^s I jja SLpJI (jjSjj 

.4_ajL*JI CjLuj^>JI 
«j_LSLjL3)) (j-a Ja^_L#J| 4-j^j_a ujjLso jl Sj£Lfl JLfljj V jLCfl^/l iJJLA (j^Jj 

(_gjL>Jlj i^^j^U 4_i I miU t_i£jSLII I jjt .^tjjJ.1 (jlr SLpJI (^1 j j 

I C -LgTi-t-j (jl c_Lje_i-3 iSLl>JI CjJl>.j I jl i«Lilj (j^jj£LII (j-a 3j_u^ £ l-J- a ^ 

^Lo*^! p lg j ' ^**'H ^jllj ji mi L^jLjio ,>.«t1 ^l_ui_jSLII ^jllj (jl VI 

^ U 1 a ^ij d ^ja ill CjI n j 1 n->JI (__ r 3 3Lo~ _<^J -^iP I J«j -i 4j_j^j>JU 
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(jLjJj ( _ ;r i j_a^/l 4-xLc j_fl> Lo jlj-C. (j JJ *» ' g^JI dilj" ijll a d « i eaJ 
^ JL3i (j-oj ji i_i£jiJI (j_o jls- I (jlSLo jl (iaLsJI ^j-L^JI i . .Uritl 
sQjlj I i jj' 1 * (j^c-i Ll1j=-1 (jjjUl (jLojJIj (jlSLU ( _ ;r 3 (j-u-<J (j^-Jj ji^lj 
li^ej Jj! i3j_u£ 4-iiejjLj cLua-fl>i Cjlj jtjjj,! i_<£j£ «£_Li£_jLa>> i_al uiSu i ul 

«L2_i iSLpcil ^jjs.^/! £jjj^/l 4 jlr (jj£i o' (l^- 4 - 1 ^ " r lS'^- 

« I -j_LlSjL3» j^s-I i_i£j£ j^l jl icLj/ 3 jJ. JjiC SJLs. r ^ 1 -"*' a 

fil_j^>. jJj_j_>J1 d j o 1 ■> n Cjl_iiijtX1 jj-* s ^ ' (jr^^ j J-L^aj i3 JlC CjI j_u_oJ 
pJLc ^^a j»jJL«J! (j_o ' a i -" 4_uJiJii!j 4_i^j_LiI!j 4_J!jJjJ!j 

SJsjLj I j , ^, -» a LlxSLaJ '^tP" 'O^J^' O"'! ^J"*"^ ipl u<* (jyi^ J 'J 

3j_l«j^iJ! j_iL>J,! LUs j£. Lu jJ 3j>jj*.jJi! 3j_uSLII *jj k*~ 1 1 j-jL^-M (j- 3 
K_t£j£LII !j_a> Sup ^ 3j^>-jI! (jjUIIj ^LuijSLII jIjII <Li£.jj jj>] j! 

CjLLo (j^LxJ^ t^tla i uJI 0->u 3Lj_>J! L^-*a i n^l j j se LaJ ta 

. su^jJj-iSji]! Lijljji^ (j g 1'n LlILc. ^Jr lt a i j 1 1 oj-oi (jla LiiSLa 

fidlLa (^jJI (jjinl joJ Ij ta3» L^Jt-A (J_<j_=»o L^jLa ij-al (j-« (j^-i 1 -1 j " J 

4_pcjjJil cjLLi^. (j a ' (ji Ljjjl lilj cjjJuJI 
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jA?UI ij^jSII 6uuj? (jlcl 



(J^ 'iS^O'^ fhH'j^ 3-ojLiLo ^eJ i aJ V 4j£.LlI.I ja^jLcLaj (jl (^l j^s-Lla 
3_j^j*_a CjLoI^ ^^J-^ * .dm a j SjJai. ^ J i a S II OJLA SjjSLx-a (j uSL«JI 

3_jl_t-al (jj-i ' rt Lalj-C ^lj^ (J^Li (jl i " * OJL>.^ (jy^>* L-3->JJ • i ^-^i>- a 

(j! Lj-5jl Ijjj • Ij-^. jLc (j!_4>j_!lj iiiDj (j^o (j_jj£tia I i i nt LuSLJ ■ 3 j i ^-ij-a 

VLiIo*! t_dl_L& (jl jJLuj . 4_j_a^3jj>. <La- 1 tut (jj^tjj ^* i aj (Jj-i jfi 
( _ 3 i>. ii_3^cl I o j i .i-w nijJLaj pj (jSLIj i,JL>J,l ! jut jjj^j^. CjjLs. 

. | gK 3 j Sj£LI! i n a t;r l£. '^j-a «Lij jLiilil ^1 dil j (jl (jVI 

. (_^3j^M ^Jl cLiit : Jj-a d)l_Li£. (■ < (j^-4J 

J_oLSLII JLjJJ ^-39 ' j^j-^' cr* ^LstjVl *I>^-V l£>^' 3_2_jj_L 3_«ii 

Ja j j J H «Lx£j_a ir\ (^jJLjLjLLa (J^L>. (^y^ Li£L>»j w dial dul^ 
j ^Jt 

i^jl*.^ Ijj^, Sjljj-JI 3_J_ljJI 3 1 ,„l,,itl c^lfT I jl Laj 

. Cm a J i a II 

4( JJ _5j-jIuJI » )^_L>JI i>L>*jLi Jlj-«-i (j^-o Jl>. 4jI I C-u£j 

jlj 2u ■ u^l I j I jjLLaJI « jjja (jr^J • "(J-"^^" d ^ *° ' " Cr^ ^ii^il Jr'J^' £ Lj-i3^! 
(^jl^, (jl£Lo 4^s l_3j-cI C-u£ t^^f U^-i^ id^-LiSLiL^)) ^jLu 4 T l L «3j > > (_^J-J1 jj'^H j 
. LtLjjIo.1 Jo^l^JI j^l j^i (jjs L2jjjIijj j^i>^' 

i3_aj_2io t_jjL>o Jjuo 3JI^>- 3jjx. JL=J.I Ijut^ SjJuUI 3bVl (JjlIj 

OJL^J 4_jJj^/I ^jl_«_iJI .?Llj>.^/Ij » L_i_<a_iSLI I j ijj^alUI JLajs (^ I i <i 

.4_^j_LaVI s I LtaAll 3Jl^j ^J^S (j^s ^JLLaJI ^^Jb CjLijjlJI 
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J Lu^jI (jJL) o^ 3 * - ^ * ^ ' f"* 3 ' * d L ^ ' ^ i 

jji^l 3 Jut>LtTu.aj L^J jj>. Lo £_ujj>. Jj-tSjG L^J&Lq-J ^ljjJLI ^.la ' ^jJI 5J1 jj>» 4j^C 

JU>.^3 joJ (jlj (jj-^-^ ,d ^^^^ djglr <_ . t uiSLa JjJL^o (jl (j^-a-i ^-^^ 

4^>.jJij_U " jjl . >■* tt j_j-C i3j_uSLI! (JI_u>J! Jl>.| a i ■■ J « i aaj J 

£tjj_U j»lj_fl>l (J £ (jc j-ta-J! jojiIj j I i5j J_lL>JI ^ ' i La 2 1 1 . ..It cLujJlII 

a a . Ij-fj^ ^"n jtl ojLai Jii-aj ^L*J! jaLilfli! q^SLlu/ 



( _ y jJ! j_alj^U 4^j^tiU L^J^L>. (JiuCu iSJjjia 4ls>jJI (jj'C" ( ii .3jLjJL>- 

. (_paj^M (j_a ^j_}1jJLi tiltjj 
cG_«_jJI dJai. 3jLjJL>- Sjio^. jl^al (JLioV ojsj dJLLfli (JJ^Lu uj 

jaJLc i_al Mi'^l ( _ ;r i I j£jLiij (jl (jSLx-i (jL^ul jLjJ-o (jLa 1 1 jSLaj . 4-ul ■ ViAtt 

dili (yLui (j^Jj .SJlC: Ljjj^ lilinni.i ^-ta ■ all I j^J }Lol£ I^ M U~. , „l (jLs 
(jja 4jJVI oljjLkJ! j i4K ' *.*■■<-.. A JL3 ^JjJll 4^ (jjSLj (_g jJI C^jJ! 

CjLujlI! 0_lL>.j t4-3fcJa-u) 4J!^>J! CjLijjlII < , < La ui rt j ifiU ^J^>- Jiaj1jj>. ^-t-^J 
! jLai . ^tJj_U JLaj 4jj ui j 1 1 CjUjI£L!I CjuAaJJ i(_psj^! ^\ Q^aLa J's i"i_i cLLa 

^ i ' ea * <L>.jJlJ 4(_p3j^Ll (^g^ ui 1 1 1 ^1 Jl^-"1 t nVI ^_*_u (jji^. <UiLal i-dl_LA 

. (^j-aj-C ■ La u * (J 1 j i nt ! ! JLA ^)-La -^J-^ 3 ^ J* rt 

^_ulj^>J! (j_a (jl^ (jlj (jy^>* L?SH :t d> J1 ^ ti^la JLjJU^, ^ljj-U . ^tJj-aU l^j mi 
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jA?UI ijSjSII 6uuj? (jlcl 



(j_o jlj-L! i>j_a (J-2_i (jLa ij»L>JI jlj^iil ^Laix-a 

La J'n i"m i^jlaj 1 ■■ ' V! ?4_j3 (j Mjttl (j-Jj-sLa ^j-LaJ (j! (jSLa-i (j^Jj 

■ I nil j SLptil UJLl^S <_i£jSLJI I JLA JjLJO (j^ 

j_uSJI isLajjiaJI L)jJa-! ^^j-j (j-a i-l!LLfl> i JLi^QjLi l. . j-r a joJLc 4jJ 

*UI 

4 j 0 It II , " <l U I I La_u n~>- 1 'Liic- 1 JljlUI (jSLa-i V LojLc ^ 1 a a 3e * 1 1 4jjIjj>. 

■ (3;,,itl j»Lji Jl^Ja 4-u^J>JI SuJa^JI SjLSJI 31aL«JI 
qjs j-j^I CjLui^ jjusG I I«U* , ..I I jl Q^I'C ui-ll oJLfli £-J-«^>- J-^'- 1 ol O^- 4 - 1 
. S 1 1 11 tl jiLU j^l (jSLa-ll (j-o ^ J 1 r-ij j-j^I (_£ 3^*- Jaj-Ja idl^JI 
jjSLajJ ">5^- (jr^ (J "rt ~'H (j- 0 (jSLaHJuj/ (jua- 1 n^j^l jjjs jjSi c ^-«^ Aj^J f°J 
d j 1 11 n i"itl 4jljIuVI (j-o j^i>i' jJaj^J LlsIj Lcj-5 ~ ■ ' -"J I Ojjj^' Jj*^ i"m 

.S-L^ULflixll 

3_i^sljjm S^kill ^jllUJI ^-IjJVIj i4j>.jjtit.l SuiaVl j j mm j 

(j-o Cj-Jj_fli JLS CjljLiJI oJLfli (j5 (J-*^^ *^33 O^' £ ^!-^' i— 

La oLCa 

geJa 1 -^1 Oaj J^>*^XI JLlL->JI I j . » « j t 4-3tJa-m jj se < a * LuLui_j£ JL=»ol 

.(jjJLajjtlI.1 jUiitl (_5-3 lj^>.jjs OJ^i O' 0^-*? ^. I ' t * ' 

i(_p3jJLll I J-^J 3jlj_>JI ^ JLa-"i 1 11 1 ^1 t_4j*j j^e-J-i (.^-Ij 

ol 1 gall ^1 i. 1 1 mi 1 L^jjIjl>. (j-o (3^— tJ - u - 4 - 1 ^ J '"^ * tl)' ^ ' ' " ' ^-OJ 
JlJj-1 La J_t£. j^paj^/l ijr Lc 4ljuLl La ( j_uSLc n q i"iI1 ^ jj- 0 J-^' 

(_3j_<j/j 1 1^^- 5j— lj^ jj^JJ'j-" (j^^* 4j>.Ljla ij^Jj '^Jj-^'j CjLiLiJI j_ijiJiJ 
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(Saturn) £_oj (jj> ^jjL^s 1200 ^1 La^jSijJ (»j}L!l jLAJI Jjij ^Ljcj 

(jJ-L^aJI 3JLjiaJI (jSLIj .jj^jjijjJI (j^. ljL>. ! J_Ltj jLJlII I jut ji-Lj (jl ^LjJL! 
La fiLi-L^La tj^aS^J tj^ 4 ^tH^ J-^^-^ L)' *^ 'I * ^-4*-*-° fi La->Lc 3^ La jl£ju1 iJ3 _A 

£>JI Ijla LJL>. j^-jj JalJI ^yjjijj «Ltj| (J^^ ^LLxIl jIjII 

. !jL>. (2?"^-* ^ J Jaj * (jt loir iCjLLlII L^a^-JU (j— *-*3 q-a 

(j-cl * la ' ?l * ~ Al t j_aLj_i 4_JL>JI a'jJt (»j-Lj •JiP^ (jlr SLpJI 
SL_r»JI g. j Llj i ■■" (J HJI-Cjlji i"i^/l La-sjj i«L*jjtil CjLLulLI sLUjj>JI «Uj/J_l#JIj 

(j-<-J-laJLJ I (^jijjd cUjj/IjJI CjLvI mil ( _ ;r 3 L$£.jj jj l -"" I (jl (j^Laj iCjLLiJI 

<Ulila_aj 4 Ji_jJL>JI 3j1jj>. i^j a rt <"it1 * d , ^ i( ^uj)j jjl ^-GLa 

(j-a Lc jj i^'i 1 (jl (_^i>- (jSLajj . JjaJaJI I jjjs joj Sal\ IJ7 jx^jX\ _a-><-!l 

.4xjLiI! 4jj uu II JLcj.^/1 SjsJLr»J £Uj/j£_a (jjjjjjj aJLajtlll 

^tjjU Jjjnia J-ii-»J lS' 'O^J^' J "<~i ^LtJI ^ ri t, I I JUfc ( _ ;r CjLj 
^ U~ ...I ; ,,i II L^VT J>Li-J .<Jj Miitl tuLSlSLU 5La*>La j^l ,~na j^JI 
4_LL_oj_j 3jU>.lj 4jjILa cL>.j_i JjUlaj ^^paj^/l 3jIjj>. cL>.j^ Ijij-jju ^jl % i^i ttl 

jJlj_lJVIj (j^>JI q^_ij£LII j j i ii^j? (j- 1 ^ ^ .' "" -iLj t _ ? j>.L>.jJI CijjJI 

iLiLJj £-&3 ' (g I ' ^ 1 1 ^Jj jLjLJIj j^pajVI (^5-1^ jj-uSLatltl u o ilill ^j-ua 4 ini) 
i^jjJLlj CjLLiJI j_j_ajjj ij_j^L>.VI Jo^J ^J- 1 *^ (J-^- :>, ^' ij^ 1 *^' (^-^ 

JL>.lj (jj^ (J^L>. (_JjL>.| 'Ip-jJ (JjjLAJ (_p3jVI SjIjjs. «L>-jJ J_JLl (jl ^jU" I il ) 

iJ? _3 ^L_A j-_jJL1J iJ? _LajJI ( jjjI_loXI ^ji ijr ll j j nil l_Aj-LCj CjIjI VI 

i i .itl i_aVTj CjLla jjlj La JjJLs- (jj^ LajJ ' ji>^' O^j' Jj*^ 

V JL3 iljL>. 3jsJi2lI.I Ll>.^JjJSL1II «U3 ^ Jij-"i i iU i^jJI JjS'i i nU 
Jj ii. i i.tj >LjLj/ S LII Jjl»-J ..USa ^Luj-VI tij^>JI JaJLUaJI SjL} ^ 
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jA?UI ijSjSII 6uuj? (jlcl 



(j-jJ-a-Jc- I i-U (jrt-j-taJLlI (_j-Jjij i (j-o JjLxJ! *LU JjL] Liiajl J nil. i 

(j^tla dilj JjjjlI 3-2jjJo Jl^qJLi dJLLaj -Sjb-^- jisLlII 

. jjjj^. <LjjaVI (jJULi » 

i Uj' ij jj Juu t^ia i oil dtJ>o _}^>.^-U JLlL>J1j t^eJa i all ^A-lL>. (J-<2-li (— 3^j_uj 

^LlILj njj^s-Vl (j^ljii! Ja. .sLtcj! (jSLoV umt^ 3*^ j ui 

.SLpJI j ;< i .ill }LiLa <_£a£ Jjl>. (jSLo! 

t." ' J <i in jJsj i4_lI3^L^ La LLui I jt;%-.V j^a I j_iL^ i^jjjjljl j*C i u JiLo (jj|jj>.I 

jJ! j i jjjJ.Li =Lalj^. Jj^J I juj (jl J^a (Canali) S-JLLj 1 ^! SuKJL 

jLIj LaJ_t£. CjljJI lJ £ 3_ut^a 4aj ui itl CjLuLCLI (jSLIj .4jLo. J^oia 

Sj^La (j_a SjLjI O^ -4 - 1 ^ (4Jj*Lia V! JL>. i I j a ta I j c 

4*C i .(jj,jij»J! (jjs Lcjj L^-La c.l.L<jv JjjJ L^j *L>. (_^<JI 3j£LiI! Sjja (_LtJj 

j-aVl I (j-I^-J ,(>_LiiJj_U J_i3 ,j-o i.-m uU? JLS OjL£ L&Tj (^l!! ijIflVl 



125 



^yAj .aj^aLa o unt <_<£l jSUI 4j>LSLI! cjIjLJII 

(J4-jJl (JL>-J L&JljjLjJ lIt!"" 1 ^ J*** J 1 1 f\ a 

(Lu<ij) i^L*Vl - i.^i t ajisy ybJi jpl cuuui 

<L£>a CituW 1979 j»Lc ,jj9 (^jjJjj) 9 ^ 

c_c£^a^. d ' i < «2-j-j^>.Lj^a-3» I j i . ..I d j 51 Lca3 

Sjii t_<£l jSLI! (j^-J *LUiAJ! L^SgjaJi Jjlj n£j~t uiX\ 

. <GLJjJ i ii a JLiAJuJ j^>«I ^ Lo £-j^>« I J La tj 

*Jjs L^jSLx-ij '^Ij-c- jl/> 900 3-iSI i^aAll 4j^jJ.I (jjj 

2al LaJI ,j-a 3 'I gj i uVI I j 'X ^ < V tijjja-i uJI £>c 
(Jjt^j La jlj-c. ' L$3L^j^s-a Jji d j i n <a ."ill 

(jl_3 dJJj ,JjC LUsj-C i^j^V! 3-iSI LaAll djLi£j_U 
j jii^i ^LLs i_ilj^t_a ijr^ 
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J j j i .1 (_j-Lc 3j!j_>J! 3^>-j-5 (jlr Sj Laj i all 2 q la '■ I S CjLaJ_JJ! ,ji_oLlI 3 J_«J.I 
(j-C ■ " ' I J La « II Jjj/jJJ (jja Ltj_aljl w fl Lu (-;r Aj • Lflla-i uj ( _ ;r 3 iJlS-tl 

L^jljjl <_ i lr i JL>.jjj •J- La ^ i 3 La3 J-H^ -9"* 4^Ljj/_JJ L^jLLiijSLa 
LaJ-Lc i flj I 1 3 1 JUs-i ji (_gj " mi U Jj^sjj 4iLi3.J (j^k 4j <i Utl 

Cil q j i ii ->JI (JjiLjS 3j^>.ij i*!j_«->J! OtJOj ^ j x mAIxll Jj_J^ 4juj/VLj 4l_aL«JI 

(*) 

.^jUJ! ^ i ii i Mill allaUl d_u£jSL!! jjjtU JJ-^aJI 

^ilaj i ■■" 4j^j- uiX I Cil <n i n-»J1 (j^Jj .0Jl*-i Laj (J^j S-*^3^Ly^I ^ J**' 0 J rt 

. Cj LujjjSJ V ! i _3j^ =>, < J J 4-ml i n-»Jl Cjljjti! J ta «" (jl 
mm^I Jl^ Oul^ <_J-LaJI j»l^jJI (j-o 3 JoLejs jjjj". uiXI (jla di! j^j 

jjl «2-j_lj>.Lj!j^)) (j-i^. (j^ Cr^' " ' "J - ^"^' J-3» 4liL<j/j_i j j uil I 
»l i a all 4ilr»J,l 3j_uSL!l jL*j>.V! JL>.| j»! jJaj^sV (jSLx-i • ^jj^*-" 

.43jl£L!t »Ltalu.l 
1977 j»Lc (jjs ^ ..U . ..A ?) 20 L^>LLI Jlaj oj-* o^jj>o 

jj-a * ij-ULIL! aCjI—lSLj^SLJI ^^j^ a ^1>^^ J^^^-* * jl ina (^-k 

. iSj" ^X 1 3_o jiaJLq 

. Ljj_Sj Ij-<t3 14 Ltjjx. jJLJI i>jL«^I £ *-' x ^-i>" ^-^i>^ t^^^J 
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jjuj (j^j J^j ^j^L^ L^JLsaj l^j^-uj i J^h 1 

er^l U^l L>^J •^£hJ ja ^ JtjjJt j! ^^^1 fsJUJL) ^jl^ La ^JJ 

. LJ j-t-a j (j 1 j-liiH-u (j 1 ju jj>- i^j Lt Lc (JjtAI Li L<j_a «-xLi 1 3j-ajJ 1 j I 

1 JLcJ jj-* J-^ \-ujJ fj } LuSL^-i (J \£ j ui£ (j-* ^ !j ^ uiC £J L_uJ 1 ^j-UjJLl i Cr^-i 

^ duL^ L^SLIj jVI <LlLi Ct j^ U-4 J2l dJl jji 4jj-L J| i ajJi£[lJ| dul£j 
4-aj1 *>»Atl 1 > > A , ,. jjlj , l ^ r a^nl\ QpuX\ ^j_<jj?E_a fiLxLLi JL>.| j jj^o (J^t ^j-^JL>J1 

^ La 2 * j ut£ L_oJ |j ^ ui£ (j_u_a L>J 1 JjUj-SJ ! (j-U 4-L(^a Lil 1 SjJliJ 1 (JiL^-i 

^,-3 d_LJj)jjt ijj-^ C<-<-u J-3tJ t ^iJ J> ' *LiC|^_u( ( i^lj-^ Cjj-lTuTij I 

o mi Cj^L>.jJ1 i>JL^J 3j-u^ jjv «bu Oul£j . L^i^ OUa-pJt I J-^- Cj^L>.j 
^j-3e-uii| ^Li^^lj 4 ij? _tJjJ1 ' u^ju1\ j i^y-a^SJI ^_<j_LaJ1j ^ La 1 1 
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(_gj_2Jlj ^-j^ i ii II j jj La-lllj 4jj ui itl (jjil_L>.^/l JljO-jjj id j <i jlq^M 3j_a>liiJI 

5j a-UI oLal ui\~ i nVlj ciLal uu^aLi i.*hi h"1 (_^lll Sjliill 0 j-a> j_aj q\£ 

Ctllk I (j-^*- sLuLuj/^I Sjj^Jaljjjs^l I ffl^l S3 1 ul O ilr I (j! Lai 

O-iLS-3 .oJsoJI dUj j-i-I <■ i » mi (jjs <Luj|jjVl jJJ-uJI 

. Lc_Luoa I aialaj 1 <>M *r La_*s^=_o 

«Liujl (_g 'I i dLaaJI S^jj-L^JI qj>JI tfJ-A 

.ij^j^jj (JL>.jJLi cjjj^'J 4jjL^tH]l 4_i£,lj-ila]l ^j-a-mJl J-^^ ijj ' "I 
gL^"i mi a dim nj_a ^jy^II 5_)JLlI^JI « 4_jj9j-*foJ 1 J-t^JI 4£j-l1j)> OuL^ 

j«JL«JI <j_a SJljjljJI «L>.j^/l ^yJl I J la i ■■ Jj-ujJ (j^sLjJI taiillj <LajSL>JI 

«L>.^1_U lLs-jIj^>.j ; - 1 1 la-taje a <J1cjI£j a-^JJ 3|_l>JI (jLjj_<I/ Cj^L>.jJI 

<Ljj_*-u j_alji c_o* j_a_i t-ilj^tJJ LJLc ^j-a-uJI duL^j idJjjJI jlj-i_ot (j-* j .'**'+" 
• 3j-SLI1 ^Lst-ll ^ujj>. ^£ jj-'.^ajK^-a (J^ojJLlJ^JI ^-t-Lta I La ^jLcj-i-oJ 

i_Ja_2JI ( _ ;r i j_j_LJjl_i j-x-i fj I c l _^r\_j jLLl^^J I j^e_JI 4_tlaLj^ »l n i ill O-aiLslj 

. LJIjUjj/I ^jjs Lul n t uljj ^jJI n Mill JLaj*Hil 
L^_La j_uSLII • I-" Cl£i (_gjL>>j J-jLU CjI j CjI"h itl aJJt (jSij j«Jj 

4_^CjJ i5_j^3 4_j_a_Lc SjjsLiLa j-i^sLi^. ijJLLfli OuL^ . ^L)l3 ^jLlaJI I JJt J-o^s- 
iSjaJL>. » i"ij 3JljJL>- CjLiI^o-j CjLlLijj i3jbJL>. (jlsljl i— al uuSl ( _ ;r 3 SjjJLJu 

. L^lj 4ijjiil ^> ^ajjtll <_ r (u J JI 

<i U II 4_uljJI 5j j (.saJ I ^Ijij" i nal d-yJ-l (_gjijJI (j^iL>J,l SJL^s (j nK <"i 

Sj^c 2Jj_«^>. LaijLLi ^Lo.1 ji^j j uig j^iL^JI (jj-SJI Ij-J^J «l2jI^JIj 
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(j_a p-C jJLl i(j^J^ Ijj^ (_^=L>J! <■ , i, i <t l p-ikl[ <n , ~~°\ \ 

. i. it i"itl ^jj JJL^J (. i i .i's tl JjriU j-j^. i nil 

l _^2i 3JI JljlJIj (j iilU^fl ^Llaj C^xj ljL»-o J^' j-oj i_y^£- jj^-«-II O^fJ 

pjjjill ijr Lu^iJ1 p_*_uV1 tj-lajL?-" i n q ii_£ijiaJ jjj p^-maj| 1 ^j3JL>. (j-u J_J^#]1 
• WjUj' 6-° ^jl* "'_» L^j-II tiitjJ 

' j a ui c 1 rt Jj-jLtia-a (j^— 1 c^-^ - ^"^ ^jJaLtL (J^>*J J- 56 - 1 ^^- 1 

I i r-i t, 1 L^j^ j^jaJ (jjJI (JjIjjJ! jj^J- (jr^ 5 " ^ CriJ-'^' (J-"!>" 3l jLtAJJ 
Cjjjejl liJLLa (j-aj 1 1 j i .ij ijJbLi L>JL>- i— (jylllj ii— fli£_a J'C i"i_t 4jJ_lI^J! 

jjJoIjjjiI Cham (^1 mi") p j la « tl lSj-jjJI (j-IJ SjJlII^JI oUJaLHI jL>oV 

tj^-i J— t-I^-^-ll j^t_JI 4_tJaLj^j ^j^j^jLaJLl filj-aj iiJlJ jLstUlt ^yuJbl .(j^_t-aJI 

(2) ' 9 

5j La 1 a a Oul^ (jr^' Sj-utxaJI SJjjJI i> JLA O-Lpj ijJI jj| L^J jiso (_g jJI (_g jill 
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3j^9 4_LLj_u_o 4_ukl_} c_t_jJl_i_uLi (3jj (j - * ^ ' ' L-° (_y^£. (j"^*" 1 (J' c?^i 

O-se i Lai JuLa i3j_jL»J»! £-0 L^je-al i tijl IjJa-ij 4-l».jL>JI I j" i uLj ■ ■ ■ 

^yfl I jjjjjfc ("it j i^-i fj . 3_jjLil! Ujjlc '"'J ka-j i ■■ (_yJ.II LjjjjI (_gj£Lio *Ltll! (j-o 

< I __£jJI Ml ( U J-u£LII __g e_5^J_ol_LflJ I (jJo^fl J Ui£ £jl_*_uJ1 (jj-iLJI 

<La-mla]| j^jLj SjjLJI ^ j i ajj uJI CjjLSLjJ (jJa i Jjlj La-l3 (jjLlJujI 4j 
«Lcj_*j*_a (^ 0j_uG ^J-j lS 1 -^' (j-u/Ij i.ntl pJL«J! i_l!^J iCjLjjIsLjjJIj 
ij_al jIj njjiLaLtj Payne (j-u (JL^ol (j-o , cjLaLjoVI i (j-ujjiiJI <j-° 
Ct-llaj. _jl i>JjLj jl O^JI llLI!} (jy^- ' la a Jl)jL^t_i pjj _jj ' °J 4(_/\J£Li1jj3j 

Vermeer j__loj_l3j Rembrandt ojlj_j_aj jLjSLII <_><-« L-ujJ I j i dilj (jKj 
Leevwenhock idj^ i a j 1 ujj's , ..jj-SLlU £^pi=_aj Frans Halls j-!j-fl> jjlj^j 
Will (_>"j jlj ' < " ■AjjoAy p-JL*Jlj Grotius (jj^jjjj-c. ^jjJI (jjjLzJI j-Usljj 
SjLkJI (j I r Ljj^>.j .*j_UaJI (j^LSLtjl oj-jLja i a uu&\ MjjJI Brord Snellius 

Ljjl_cL>. | j ( a j£ (jJLlV cL»_a 



3j__lxSLII jl_«_3^/lj j i S II j a 3«.j iSj_flij_ll 4j>.jIj i<) j i u h i"iII J-2jJ! 

: I in 1 32jjJI (^l 1615 ^aLc ^ L_jj ijiuu 3JLj/j 
(_Lj_L>JI j g 1 11 tl 4_^>.Li^5 Lj (_^i3jjij I n 1 1 .!->. cjljjjj/ Sjlc (J^a o-j uu^l » 

t>j_aj 3_jJU>. (jlj .(_jJL>JI I ij ■ a£ (_U^3 jUkLiij pj Cjljl n 1 nil (_y^ *L_lJuI Sjlc 
p_j_fl>La_l1 1 j , *" cflt_L>. (j_a L^-iic )."■ MjJj ^jLxlJI _>cuUJ ^ 
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j-J-i IjJ^c (_gj i<-> CJjLSi 4,j-<_<_a-oL£yi 2 A , „\l Atl jjjJ S^jjjtl,! 5_uLjJjiill 
O-*^ 4 __ r J_l T _aJ Li£ '(p^j i-tiJSLlI (j-a (j-a j-uSLI! (jf I a lr ) »l aUtl (j_a (.LlL^ 

IjLaJtlLa j^paj-iJ! IjL^J (_£J-l La JLa-**( i u a cl a i nil 4jr 5 aJJb ^jli^j w uifljj 

I j i ii i dVjjfc (jl jJljjj . djnUII ,_jjLL>J! i. Jaj d »j .Utl ; . . I j U , u I ill jl>.| 
2 j n U tl oVL>J.I ^ c^tJI (jic j-ii>o 43jjj_U (JjLo^JI ^ 3.sLjJJI (jl 

(4) 

(_gjJ! (j-i i iit'II . !ji^>- Sjjja Li^LSjj Ljj£L3 lj^j_a J'C i~i~ I j-Jj-aj 

(jajtlLallj (jjjLJ! ^-i i<tlj .£Ma_lVI (Jl^(j_a L^^aJa_t£jiII 4_i£,1j-iiJ1 (j-fl-mll ^^^^JLc ij-la 

<■"■ se i I Jl_L1o_A (jLs (^jJLllLlj i4jj->J1 (j_a (jSLa_l J-^L- 1 ^-3j-*-tl 4_auLLa 

.,_£jj>.^I JjjJI ^ SLcjlal! cljLaljll j ulL i.~i-»- a i <> La£ 'L^jj-f vZjLill 4jipSLU 
(_£jj>.^/I Cj IjtAjjJ, Li CjULoIIIj sLu^c (j! Jiij ^1 Cj^L>.jJ! iljIj-aLi-a Oj-J Laj 
jJiil! IjJLlhj (jl (^yi (jjj^ill CjJLsoj 4 (J ^jljJI LUsjJLi (j^il i CjjJt (jl 

1( > ; i nil i_sVT jLLa cil/q ouL^^pJI jLCa^l (j! .-.jjUtj SjjLuJI SLaSL^JL 

. 4jij-Aa^ ' a * ^— r J"*" Jt^- JjJ ' " ijr^ Li^l^^^Tlj Lj * a (jU"i \ La 

O-iL^ ij«JL«JI p 1^ » " (ja^iSLaj SjJaL^/1 j dJjJII 4_l3 (jL^ (_g jJI C^aJI ^ J 
I j-A ^1 " li tl i^^ij . 1— i-J i"ill (_Ll3 (j-a (Jji-I SJjJ (_g! (j-a J^I joSLjo I JLtJjjt 

oLal M.Cri nVLi aIjjJVIj i^jUI 4jtLajj i5uiL«JI SLpJ! a uJj ^i»J,l 

. ^ ^ 4jj i^i ill 3j-aLi_LLi «L?e_l^j 4_Sj c!l<-J 3jjJj>iJI pJI ^jlII (j^a a \1 A" , ,,Vlj 

jjijijj-ti. (jLSj njj^>.i pjij^. ij-^-i ^ y^j! lt 2 

(_L»-I (j_a j_jiSUI (j^L>.jJI (jl JLA ^Lcj . Slj-rlt (_Jjj>.| V K i"i? (_LaLjJ 
Jl2jcI (^jJI (jl u i .ijj^ (j'Cliill >LuJLi lLs-p-I I Jjjjjt ^ (jSLI .dili 

(^_i_ul_a^aJLj JlJI ' j * c ^a_A (j-Cul"! < u o jJlj (jL^J . ( j : Jj-ayi (jj JLA ^L^ a se ' 
LajJ_t-£5J Laj>.jILaj i Li2-U "j rt J i LolJ-aj 4 Ij-tcLloJ 4 Lujl 4(j_ajJI dJJ!i (^^5 j-ALII 
(jLl? . oj j 1 ^ 4_to_jj-C fi|_Ljl_c (j_u_j_jjj iOJ-i cjj-^ Li?3 J ^ 1 * ^ j^cl i^i 11 L)j-*2_a 



JJjlI! I J^j d i mi i J i (jl JLs-lj (_^>-J-I <j^-«f JJ ' o' jJajjj/l p-J» 
U j 1 <1 a j * c J[j_L« (jL^ i ^ j 1^ L&J^ lj-&L« (jlj »1 j miVI (j_a i^tl 

(jjj£L(il1 jj- 0 l- d Ac ^jijUjj .^JLjlII pL^Ltg T t M"->- ^ (j_o ^ijr^* ^ ± '""^ 

'J <3T cilj^Iij] . f.jjual\ jl i n^W (Snell) Jj i. n <LjiIj.5 (^ Li£ 

CiUal ui ill i_dJj £-j-«j>. Oul£j d -Uj call ^1 jjsVl jj* 4jy_taj Cr^3 

j-usj-loJ 4_lL>.I jjl i_3jJLlLb . 4jj^t_i p j uj LaJ^ L4-1 (j^-ajLall - la D> \j 4_LajljILa 

CjIjjU j-uiILa (J*\ mi 1 *L^La duL^ 
1 , allj j j j'a (jLJal pjLalt ' J '^J* O^J ^Jl xSj i uVI 4^.LS i—SjJa (j-o 
^jdl j^j>JLI ^JLa-"i .ilj . (Hofwijck) LLL*j_^3jjt j-tc. jj* Jj-La ^ j<ul jjl 
AjlC ^j^-»'a d uu <i *^^fl jL><-i (J^3 (jjs SjjSUI SjLIilll (j-o i_*J j J : ^jl "J,^ 3 
L^a-i a j ( _ ;r i!t ja-ulj^>JI (^-Aj i>La SjJa3 ( _ ;r 3 4lal£Li LlLc I a .^."O 4jj I ^ ^11 
ASA ■ aJ ( _ ;r 3 p j i ul (jl^j . «3-il JL>.» LtjjH£.lj i £ L"-il 3^0- CjLljjja. L^jLi 

j_LC J-Aj i-i! jj^j 1 (j^J • ^Luil I glial i ujj i ^ .^."Cl '(jJjil j-*L>J,l 

( _ ;r lJI (jr-Aj 1 4-jj ui-jj I (j_a <Lj_r»JI Lj^LiJI IjJUtLJu (jjjJI (JjjLlII Jjljl 
j « i all ( _ ;r 3 4_utl_uil ? Lp-^l J^l^J 1:1 J^J^ ^J-^_3 • l£j '~" Jjl^lll p-^-^1 til Jl^js 
>Lo~^l i>JUt (jl j-i^. J-A (_psj^l J-i3 t t _ :T lJLl Lj LSjLj/ pii. (_g jjl «UI ( _ ;r 3 «Jajj 
, U >, i |_a jJlc jjL?jj L^jlj i*I^JI ( _ ;r 3 L^a ^J(J w flSLi Lxj j « i all ^^Jt 

(jl 3JLjL2JI 3j£Li!l dilj ^1 1(J ^I aloll Jjj/Luil MjJj j-^sj J-ia IjSLaj .*U.I 

t (j.ajuJU p^tlll jl ij-*iitILLI t—Jutll j-u-a£, LuLaJj I ui S (jl (j^-4-J 3l_j_>J1 
j-_i£LflJj cL^_t-a OjIu pjj . LojLj-u 3ji^>.^JLl 3l_j_>JI (j^, LoLa-i 2j i q (J'C i"i 
^Loj^l ( jSLa-iJ . ^tjjLllI lLLI j (j_a (j^_)j^ Jjlj j^*i < uLi (j_dj^l (j-aj (jr-^" J-^- 
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^Jl 2 J '^>J Jj-Jj-Ls (j-° J—^' Cr^ ^W-**-^ L>^ c!lt^t-l j3l 

j-uSLI! ijr JLlJL]j i4_j_a^jj^>J! ( _pajJLl 4jjJaj 1jL>. LUajt 1 tj it^g dJ^-LLJ 
LjL£ Jj i 1 1 j j * & j ( _ ;r 3 4-lLoX. ji!^>. JL>- jj (j^>J (O-I • l -'J>-'' > '^ ' . ' ta II (j-o 

Ijuljjt^^ Ij^ia (j! i ..I'll) i_j!jJLUj (ujj'C < uj^SaXI) j-g->J,l Ji«J 

"JJ*'^H joJI _JJ(J! 3_J^ uljJ I 4jj|jJLJ I JlJJlX-I 'J UlC £jLvaJ! (JJ-2JI 3j!jLi (_5-3 

(jLaJJI I jut olj^J.! J oljjl! I Tij^lj-a i-.SlUM jL3j . 3j_uSL!! J 

4laL-ujj 43 La I uu^2 (jSLflj (jL^J • J^-°' «UjJa L^-Lo ! JL>.lj ir-ij <LjSllaJI 

<,„|-.tl 

(«^>- (j 'ijiij Eratosthenes .1 < j"i . . i^jlj-jl Jjlj jn> i". Jjl jjL^ 

( j_ojjj-u_uj ^-IL-aj ^LjjJI C^jj>* J tjL?e -'- a "—^J-*- 1 ) £^f>-^ ^Jaj_u ^-a^_a 

24 j <i~ 1 " \ ( _ 3 -u3jVt Lio (jl_Ju 4jl_Ju ^jjJL! (jl n_i^jSLI! (j'jj- 3 

. ^J-iLc julL 3 j <i i»i jij Jl£.lj ^oJLc 4jt 1 11 <i uJI al lalll J-^' 4jLa 

L^_j_iL»j A j 1 nj'lj 4 K i"i a dJLuk CjjL^ . 3j_u£ tSj^" > ^W^-"^ 1 j - ^- 

1 .1 (jlajjiJ! da 3e a . (JjJaJI 1 Laa. JjJLjo t i_*J I jj| 4jj^txll So-^U.! 

JJLC jl^j-J t_ !j_L>JI (jJI JL«_il 1 ' ^ j "■ I «iK il dJaL^ujj JUJLajJI 

' 1 1 Laj 1 (jL£ Jj ta 1 1 i_Lajv (j^J ^-^JJ (jH-II *^H5-' j: *-^ A^seJtJI Cj Lc^-qj?e-a 

c^jJLj Uj jVi 1 11 4 ijii 1 ntl (^\_o ( _ ;r Lc. 4J3 j j ■ a 1 1 4cLvaJLa . c^-iajllJ! SLcIjjs 

C^-iajjJ! (jl^JLaj Ajja-Jlj (j 11 n ."ill t_!^^cj (JjL)-"' (1>^J Lij-a 
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V 3Ja.> a 'J j 3. O-Liolj ij_l-lSLH i-jLi£. 3 nri i nil (jLCa JUJLalJ 

,3^}L!I j»jl2jJ! j-oa. j ^jjs-VI 3_uii«JI j 3_iSLLaJI jL^sjVI ^1 LgJ Jjia 

(_LaL«J! ijJj_>J,Li i—Sjjlj La I i *--jl ^ji-lj i^jlj_<iJI (_psj^. jL^j»J 1 all J ,■""*_' 
. (JjLitjJ! ^rlt 3-Lp'Lo jJaiaj (jic jjI i^jJI £^1 jil JjljLu 

i^ojVl (j-£. -j ^ j )j Ja^ ^ ta 1 4_^>.^ (jt Jl>.^ LaJ_t£. I^j-_lj^ ^j-Lc^_A ^j_u 

(j-ujLtJ! (jjiLlII (_L^a (j-a ^^^o- O-L.3 lt j n a .".I! (J^>- i-dj^tlj Li£j£ Ltjl j"r Li 

, ry* J-J-a^>- L?^i Wi*"J^ O"^ "(->" J^rH>iJ^" oi '-^i (J^J • I 

cliLalj^JLi (jjjjLla ji ^(jiajJI sl^jJI l^jK (jjjJI liilljl I JlC La 

d A , A II ^jl C ta i "j II (jjijJsJ! .«cLa£L>JI '"'I LaJ i nil )) I j" i '*» (_y-J-!l 

( _p3j^/l (J^-^* JJ^J dc-al^ La Cjljl a i nil (jl (J^JLlLl (j-\-ajjLa (jjJTJ < u \\ 
JJLC -Sa^J-J Jjt" i ^bJLlJ i(_£jil 3.iaJLK-a (jaSLj (jl i . lX (j-ai 

Ju-lj ^oJLc (_yi>- jl) L^-La JJlC (_yi>- jl ijoJI^jlII (j-a JjLaji J-J^. 

.(L^la 

4_a-g_a 

(j^Lal SLpJI Ja^-J JLalo-LlJ i L^£. JJ (jlsj^/l ^JtJtJ (3 1 

J_p>.jJI ^Ltilll jjt (J^ijJ i ii a i"itl ^Ltiill (jl (j^jSLuj-lj^ (_£ Ij Jl^J .(Jjjs-I 
(jij i4jj^jil tfj^j i m'ij 4K QaSLII (jj Jj fj^J- 0 (j 1 1 a i" i t l (_£ jJI 
dlLaaia-La ^aJ*_(iI tJ3^J ^jl jJL^ j£L)l La_Lu i43l JU ^ajL^ ^ i n a mi ^LtiJ japo 
JJJLa_a J-J-C.J J J iS JJLC Ja^-J ^jJaji (jLcujl Jji (jl JJ-JJJ • 4_u£j£ 

J 1 ^ N J L3 » c L^L)—^ ' (j-ti^ a mi (J^>* cH^^ lO^"* ^ (°^^ ^*i^ J^Ll-ILi 

jLSLs! ,j_a ljj-3 1". o~ j j| joJI j_«JI S_jJJ_«3 jj! IjJ 1 (jJjL>.I (jSLIj 
(jj-^JI 3_ilju (jj-^J .(j^JJ^-a rft^ mAj| IjJl>.j (^jJLllLlj 4jJL£j 4 ( j^^aSLuj-Jo^ 
w ' **' fl i (jjj j a i"i 1 1 4_jj-l^j-_a 4_lu3j-5 (j 



( _yi\ Lc^j dilj (jlSj h5jj>.^I S-u^jSLII 2 q lajVl <j-a j_u£ JJlC -5a^>-J 

: lj_aJLa La ojsj JJ-JJ (jl (j^-4J (jl£ La dl! j (j£, 
La jljX. (jrl^- (JrH- 3 ^ LS j-I' ^L-ujVI ! jut (jic »l a i all lil 4jV» 

Cjlja ^a^?e_(JI (j_j3 w ' a * « J JLjlj fiLt-iLaj . . . (j^j j£Luj»ja^ 3j-)Lo* Lt JUj-i 
j-j-C. JJljJI Ijufc (jl Q^l "' " "' o' L-L-lS-q-l V IjLals . . SjjjLX-a j-lC. jLfcjl 
L^Jj fiLLlLj j_?1j-a CjI]} (J-"J a mi ^Jt f\ a i nil (^y^ cLuj-LI ^oj*_lJ1 (j-a _}aJ_>JJ 

JljJ V L^J ^pJI l;„uni (jLSi L^jLi iL^I S^LiJI L^ljfT Liajl 

pjl _oj<JI (jjs JjjLX_a jjX. JjLC-iiil jd 4jcjpj-i_l!Lufc QaSLj I jSL&j S L^Jaa- (j-a^ljjj 
L$1jUj Laj 4^jJ| j 4ijjjJ| oVjLsJ.! aj-/t (jl Sdili j_Laj liLaj iSjoSLuIl 
.. JU>.^/I (JLs. ( _ ;r -3 CjL>.I "i i" i ill I j « uj (jl Jlj V 4jjj^c '"'I <>.al u (j_a 

. «JJj6 (_p3J^I (jl (jaJjJL (jj|JJ>.VIj .. 

g " i" i ii J (j? 4 jlc (jLCI (jVI (jjjj_us (_pLc _aJj ^LilS JJJj (_p3j^/l (jSLIj 
I J_A (j_a j * Cj & d se j p-lj « -}J-*J1 3_}JJU^_a 4_Jo£L*-u_a p_J1 » -i^>.J 

^ _a^*-i-JI (J*\ i"i" » I ■ A 1 1 jLaj j-^. tiJLut : MjLs jJj-loJ 4j JLs. I (Jj i^l" i" i nVI 
i H a '"ill LLaLtaj (jl mi L^jLjio 4^oj?e_l1I 0JUt (ji j-Lca_& i_£lj -l^L)-^' Leu J a ut 
(jl (jSLaj <_<£l jSLII tfjut ,jji j_uSLII (jlj i L$J =b-aL>JI L^j^l dllaj (jl i—ijaJ 
^(^rjlu lS'-t 1 t^-^lj-SLII fJ-^-I ^ a i ii i VI I i j lr (_L* '-(JLaj Ljj*C i » a (jjSLj 
^LJj 4Jal i ii j_t Jjij (_^<JI CjUjLOI i> JLA (J^ (jjs Lg-aj^e-ij . . 4j>jj/I^JI |_gjl se-LaJI 

(jlsjVl (jjj i_i^l jSLII o jut ' ali^aj (j! I nlr I iUj i3 j^t^l I gj • ■■ (jlr 

(8) - j 

(JaJL*_a j-jt^. J-*i I J-<t i(J^L>Jlj (JLaj>JI (^jJL^-a 

LiJI Ljl j-i-C J-a^s- (_gjLc t_iLj^ (^ jLCaVI i'jJt i." i» i>>j 

j«JI^. ^Lulj CjLjLuj (jK i .ii sL2JLkj1I oLLLaJcTJI :5-jjI a i n j«JI^^. i_ a I ulo I » 

1 1 690 ^Lc (^ jjx. jj* SLaj (j^s j j i (Jj^ i_jLjSL!I I jut i_kll .«i_^ljSL!l 

(Jjlj>. jJI j_jii^/l (jjjj-Laj j i^ijMI p^j' 1 ^ ,j^j (jjj-uSLII i_)Lax.l jL>-J 
(j£. ujLjSLII (jjs jj^^/I p i uaJIj . Luj/Jj (^uS j i"i m (jrJJ-C. (j a lr t_iLj^ Jjl sLLa 
(_j_!_j^/l d « j U tl '"'J j^* (jr^' JJ 1 "* ^ Cr^ L?J-^J t<—&\ jSLII 4joj jl MjtjjJa 
(j-u3^L_a_*J I (j\_i^a£Lllj (j n a '"itl (j_a i Jl>^js (jjjLi2_a t. 1 1 g> - p ■ eaj 3Jl>.Ij 
(_^3jVI jl (^jJI (JjvjJ p-*-"j Lciul uilLutj 1 j 1 1 n i Sj ji m L^j| . (J^>*jj (J^**l Mill 
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ljL>. 3j ji i^i SjjI.} (J*\ i"i i jJLu 

j j ~ r I j j c i .1 II (jj-oJI cr^ d J^ r cr* ^ lS>»"^W 

(jl *C i ii (j_c I j 1^ L)_l3^ H 3 -*-*^ lJJ flioJe rt * i^lj£LI1 aJJt (jl£L*_u» (jl 5j£Ls Ltiajt 

. . . LaLfl-l rj-s^-l l5L> tr* (°^-'- a l_J^ tr^ -J ' '(3-3-°^ 1 (jr^ O^J^' 

(Jj-d-S (jl^J • « LlII^ miI J^>« T (J*^ mi (_£l ijr 3 4jIsLc j"^' (j*s i tiJ (jt (J^JeJ ' " 1J 

(jl (J-t> 4JSLIj .«i_u^c (J^-«i I j (jlj (jr^ 5 * U;^- 3 i^L2SL«j» 

ij»ljLSlj JUl jo_^J (jj^J O' 4-^?^ 'Ij^ £ ^i> c J^-"Lj IjJ-JJ (j-I sVjjfc 

4_«_>jl (_gj " mi n It (jij .4jj/JJ^JIj 3_iLiSLtl ^jjjj 'cj^ < ir-Ti i a (jj^ J ' "J ^s-^-ilj 
^-ilaJLl (jl^ 4jLLl-ijc " (jjj-^ - 1 1 SJlC.1 i m (j-«jj c ^-y^ J^-*^' 

(jl J-^l ^c-J <L_LiJ ^ I»t1 (jt (jj-^-il ^-^-t ..StiUj^ (J-"^ I-'-* (J-°J 4jLaj (jjl 
(j-o jl I" jf joJIjjiJI (3^»^ r*J £ ^JI '^jj'n ' ii a (jj^J S-^?^ <_j£Ij£L!I 

^jLi. SLj_>JLi 2 a I «" 1 1 ojK^i (jla (jJJjIj (J^9 <_>"I-C- *j»J * iJ^H 

jL^jj^/l jLcocVLi ^jtv. , uj sUSLtj . ^jjt^'tl I j^ (_p3j^/l 

:tiluJ_>JI (^jj^SLJI jj taxll (j-a c_Jj-3 ^(j,-^" j-ijiaj ^SLlitl 

(jjSLLt (jijtjll ^Loj>U 4£JUj ^jJI ■ U U 1 1 tiitj Sjliilj 5lcjj jii^f Lo» 

m£jH^s_i c_^j^ lJ^J * * * ty^J-^ c ^L-«-ll 1 &\ jSLII t(j-uj o uJI j-jiiSLII «Laii£ 

. . . JLl^JIj jL»_JI (j^i j_uSLtl t_uL>. ^1 cjIjIjjjJIj jL*jI/^/Ij ■ . il uic VI 

jii i»jj,l ^1 1 n"VI jLil£.VLi LijLs.1 Lo I I i" ui i».ij LbL^cl JLjjj (jl (jrij-y (O^J 

. « L^JLu dlt^LaJI 3j_u£Ltl cjLal 1 ulU ^ cpcJJ 

4_j_clj-jfuJI ^j d mJI Cj^j>.j d I j I in (jj-A « j-_o^ Li I j^ » ^Ltiiitl cLt^j-a (jl 
Cj l_j^j_a j j_Lc (jl j" 1 11 jj-SU 2 S[ aJ Ij <L^»Ll1I JLjJLSjJIj 4-^1 i'i^'i i iiVI 
^Jl jjlJI I. f 1 1" L^djjJa 1 ^ iquSu 4^ jj?e_Ltl (^jJI d j 7-" rt 4juj-*_u Jj a ' '• «j-o*l_il J^)> 

(j^j^ J_l2 0>L^.jJI dJJj L^J OjLc: (jltl 3j 1 aJJjJI j-LaJI (JJ^-I Oul^ 

« .. (9) 

c^jl^ ^ j I j Sj 1 ■■ a cjLsLiilliiLi ^Ll2JI (-;r l^- j-i>oj 4 ui it jJLi fjfjA < n->.VI j-jii^ 

iJL^_JI (_jJu^>.JJ Cjl_Lj_uJI (j^.J t»l 0 I lltl dJjLLs (jy^tl (JL-»->»-tl (j^ & ' l-itl-LA 

L^oj^jjj cLclj j ^> JLa-" 1 uj (_£ jJI (jljj^JI (j^.J i4_ujt j ( _ ;r 3 Lusjj (J^^/l (j^.J 
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Cj~i\ " i imjj-jJI <j-<_> 2 j j 51 SjJI cjLclj-J! (j I Ij^^s (jjj-II (jjjLJ! <j£.j iLii! 

j^5c^>. (j-cj i4_^aLj jj-ol l^J-" 1 *— 1 1 "j^ dr 1 1 ' ■ - M j jj^-Jlj llLJjj l£LJ I j 
4 l_Ajjj_t-a 3_i 3-a a\ ^bLi (j^-Jj i (J JJ j3j OJ-^ ^^J-*-* 1 - 1 ^-iLuL^ 'tiLH-^ 
La- j sc a La-dJI ^* 1 (jL^ . jl^r lj VI ^-a-u (^^1 ^Lt£.^1 (j^.J 

f.^jLuS (j^-lj a4JLjJL>J1 (j_a 31 ^o.) L$_La cflJlij ^j^* J (jL^j .^-i^t-i-a I j ■ » * j 

CjjLjIj . I (j i r I (Iri 1 -^' j' Cf 1 & nK'i 1 nil (_Ll3 ,j-a 4_ji jJo-i jl I ofl'^ 

J j j mi w I c '"' ^JJ ' " L)^^3-?" (J-* - * (J- 4 *^ cUaL-uoj t^a-LaAll £JLA 

jJajJI SjLcl u I r cJ_43.j 'cr^JUJ^' tjl uu SjjjL>- IjLCal iJLill 

■ t3 uMI fULtll dilju 
Ajajfcjg ^a-JLc (j£. tj-jj-^l ' 'i U a ' ^ 2 * Jojlj Ltajj cQjJ_>JI Cj^L>.jJI 
CjojSLulJI Ci^a-u (j-a ^ 1 J^-*- 1 La_i j^>>T ijr II ' Ja.9 (j_a SLLaJLa cLuajtj t4jjaJLi 
i(_psjVl C^sJ ^ jLLa j se a jo-JLc (j£. 1 Us UajJ I CjL^>. J*C i"n j » 1 r-i j LLaja Ij 
LgU sejjj Jlj_uLo1I (_^-a_j_JI <L»jlj I^ILj_JI SjjUX jj ■" f^jl] 4_Uajt (j»a tiuLjJjj 

t&l ' a all iJJ JI Sj-tliLus (jL>. jJI 4_Lj^Ij-j l_3J_Sjj it tjl jJI Ojj-jSLII (j_a ^JrJ-*- 1 

i_)U j" 1 ill g-jlaj ' uJj i(_psjVI Lu£j^ j»j_2j (_g jJI (_gj"i mi t Li i_3^jj>Jkl i_<£j£LII 4jI 

. 4_llLa c_^a£ * c2_1 1 

Lxjj_Sj JjLaj (_gj"i luXI JJJJ C^ - " J,iljtLc, jLaJsi (j-a JUs-lj 

' t-ui-Se-J ijr JLlJLij I j uSj l_^_a^j?Ej>. j"^' ^jt LuSLa-iJ . N j I La c c_^a^ ^j?e_>JI 
jj^jli-l jdl ^jjj a-Sll (jl J-><-iJ . «LlL>.I jdl I j~ j a (2>c I'j mi Ll! (jy^II I 

1 j_l4-iLc. (jl_j^.jLr»JI (jlj q-SJ I Lai jyx-L&l I laLiSL! SiSLa^s 43 Li^ Lijjjjj i jjI 

a_La-2j j^2j nj-uLiL^JI (jjj^iill (j-a Ijjj^ J^! 3-SL£ I i j l' a i j" i "jtL^j 

^jjj-a-^JI ^jj J_A ^5 loLaJlj j se i gaJI ^3-a (j^-Ij * JLlL>J1j jL^-t-aJl J/U d , ..j" * 
4 _ r i^. i;p3jVl c_t£^a^ (jr^ jj"^ ' aaJI ^jLjfu 4jLjfu {j\ c_t^e_i (^\_o*jL>JI 

liJLut (jjijjj . L$j Jqjj»j La SjIjjs. JLjjj (jj^JI *l * "Jll O-iLtil (j-a jLil 

(^1 ' "itl CjtjLJLa O-a^l^J (_^<-II 5j!j->J! aJJt Jjj^j^J 3JLl3 ^LfljjJa 

(Ji-t J « i'i^I Jal uilll V^?^ Cr'^^J , ^ I . a all L&j"n i"j ^La i nil 

Ji^>-j J^J-" (l)*-^ .SjLajtlll sLlLs-IjJI 1 n^^l t_<jjLJ (jl jpi 1 "jIL^j Jlj^-iLc 

i ( jjj-a_all (j-J^UL ^Ltlj t ijl jJI ' a • a * J_JL>JI (j-a ^ia i till O-so CjLLa_iJt_a 

L^-lT il_JL^ (j£. ^lLlILc jLa^l ^jl--> 1 ■■ SjJJ =U^3j^ Ll! ^Lu (jl j_Ll3 (jjjJLaJJ 
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jLaJa^/l aJJt .«j_ja*Lj! jS» J^Li- (j-o ^^lajjill tfJ-A ^1 jJali 

. (_Ll3 "-^ joJI^- mjI (2>£- ' alljtJ (j-^J i4^jl mi" a j-^c 

jjj/LlII ajj (JL\U Jjj < ii (ji^- -ii- . ^LilS ■ijt" t ii LgJ^al i ii a ^.^aj <U»3edXI j 
c^ajjj 04 ,8 <ic.LjJ! 1979 j^aj (jj: 

(_gj"i luXI (J_y>- Jj^j cgJ-ll WjJJ^J-* 3 "-^"^ (Q-J JJ-^J' Cr'j' O^J^' Cr'l 
SLUI ^J>.jL>J! ^ mi q Mitl A i k» * t 1 £yz ajj , ^. 1 1 i J_t - aj ' guS[ a 

t_gj "i M i l l Jj^s- Lijj^-j j o iitl (ji^. i (j ii 1 i" i t l (jl 

. S j j La] I I jjj-a j_ls-LjI ^3 4j^jJ. 4_u ii I" 1 1 Cjlj-LaLdl ( _ ;r 3 
J ' "J ilj'a» ^'a ■ 1*^ II 5 j ^ * J O rt ^ "* '*''**' ^ ' ' i>^9 

jLJLa L-k-La-i 4_«JLlI!j Mgj" mi U <j-u 3j_uSLI! 4^1 1 nU j-^. jJ-ilj-JLj 

I Jl^J SjljJ.1 2 j i^jVl 3 U ^ 1 1 ^ mJjj^IjJ! t-jj'C 1 ulltl \$o\i 

m£_^>-I <tLl^e_aj Lul 1 i nl ^5-dl I J-A jj-* 3 4_La^e_o Jl>.^j ( _paj^l ijr i^ ( _p3jJLll 
0 . . **t mi U j se ) <l rt l_jJljHj_ut ^ Laje rt dul^ ^1 i-l^JI 

j^t_j jj-* <L*lJjja *— '-H (jr^^ <USj-uiJ 1 jj ' .a 1 1 Lol_4_i S j j < <a 1 1 gLi-tfujj 

jJLLtaJI jj- 0 j-A ' ' a 1 **'"*- a lS-^L^j L^-L* (J^j ' ^ L5j ' ^ ^jjjJLo 

-I LtaAJ I 4_i£j_a (jjs 4jsjLaJI Cj Laj U U JJLaoj . ( _ t a^IjHJI Ltj_uG 1 La m,j-i 
w I c 1 Lai aJLlI ijj-^- mJj^c-J 4^>JL«_LI Juljj tLLa-Sj 4jsLl^. jl 3*LUsl mJJ-o 

-j-o*. Li 1 j^ )> 4_i£jJL 1 <lLs L_u (^jTLtTu-<a-U 3 !i jj>. La Sjjjuo i_tiJ I I 8 jjrt_i JL>. jjj 
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Q_jjSlujuoJI jjOlAd 



3j-a <Jjt i-..^.->aj dtr*J L^ ( u (jy^II I 'JJJJJ o ^ 1 1 cUIoAJlII JuAI uiXI (j^JJ 

*J L^-lSLIj t(_gjJS mi oil ^jjs.VI Sj^LiJI iULJLiJ! jLaja}L! SjLlajs JJ-^ 
.",1 , (jy-^l (( 2 - J-;P*Ll1 ^£)> cLi^j-U t-^JjJ iS*^\ ^-M^- 1 J 0 ^ J^ -4- ^ (jr^ J ' 1 
Lg-C.1 ■ ""'^ jjLrtjj V sLui/l (.Sj- 1 ^tP* £ ^i>^" J J ' Q ^ O"^' O"^ 
jj i aj ^^1 <LlJl3^I S'C j uij I ggj ui ijLCt.1 | jjt jJljj (_,Jj^l <LL*al!j CjIjILo^Ju^ 
<-Sj-*j ^eJa i ■■ Sjiajj-j^ Lgjl (Percival Lowell) JjaJ JLLuj/jj 

j 1^11 (jlr (jjj . ! JljI 3ji^>.jjs jj^. Lgjl cjlal ifLSu i ..Vl 2_£j_a 3JaLi-ua-i jjVI 

. 4jlLs LalU, I d ^ . ,V, , „t,lj i Lsj taaJ I jj-a d mi fcjuz 5jJL*_a d*C i mi L)J)j^j 

Si."' « i i^i i—ij^J S.~, jjj | | ^Jb ^ \ SojlSj jjs i—Sjm^ mj-* iL^S 

c-i^j-U p ta >■ 1 (2)^ I mi i Jl9 d)L^ ^*^J (LaLiu ^ ^ m?- 1 ^^ ^Ltaj jj-a mj-^ (J-^ 

4jtjLlI! ^jjs-V! jLi^Vl (^JLc lSJ-II »J-LaJI jjk Laj SsGl j (_p=J^I S-^i^ 

. I ui it J_a I ' j i", Lj^-^JjjSjlJ! oJLILa. i_al uu^VI 4lar»J S^j" uiXI i_i^jSLI 
^1 Ij-JJ . Lajj-aj J-aij (ji ^gj m i j I I J-2jJI jU^- (j-^ o-^y O^J 

. Sj^jJU i Uj tajJI d*C i mi ^iljJL) jJjLlLJI (j^ilai I i^jMj 'j 1 all ^la i 

j o 3 II 1^ i * 4_o*jL>. ^1 i n^.j a I jla-La I (jx, cL<jj>.l_(JI j-Aj>JI * )LtC m^jjljj 

JljjL>.| m, j'a , Uj taj-J I Lai ij A^tl ojla ^ -»U , „tl JljIjJI SjIj_>JI ^1 

j-uajjs (Jljj V Ltl Mii a (jL^ (jlj i(jj^ '"' j' 
.(Jj^Ja C^jJ iLuLca^JI 
Jj T mi**m L*5_Al_jLta_L3 ^LflJ (j-G-l^jkLa «j^>.LjI ^5)) Ltj^j-a OuL^ 

cjjokjjl/ (_^lll ill jl>.^/I (jLa ^LULij ij^lajJLlI I j^J (_L-*-^u ( _ ;r a Jj ir-iLaliJI 

: ( _ ;r Lj La^ j (jtVi i ii duL^ (j^-^J-tl (j^jLik (ji-a (j^s 
(^Jl SJLaJaJI l_LUL>.j Jl j_l^UL< ^L?l1i Ll2iIaJil JlWl! 3JU. 
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^c— ui-U 4-l£ula jJ_<j_>»j cLjlsIjJI j-^u-i jjy^ 4j£LuijQ duJL>. *. i _ ;r ilil]1 

4_l^J_«JI CjI j-La-«-Ilj jj_uaJ1 l. i lr t I j J 5 a 1 <A K Mill (J->*J jqJ j-Ij 4_uaJ_*J1 

L«_o j o-SJIj (_psj5U 3jj_i^3 Jjl Lij^i-lj i a I >JI ^1 Ljj-ti-i '• 1 3-^j_J! 

• £jj La^jl . . »l i^irill ^ (jl^j^tjj (jj 1 ri"i i . i a (j-d,L«£ 
. Jjjj-LaJI ' a ' aaj * rt ijr 3 jl i nil ^-pEj-^allJ Cj1^j->JL1 (Jj» nil * ' 

uiVI (jjSLj llLIjuj (j-Tn^jJ,! j ijtlujij Jl qrLi ^LlIII : 1 

. 2 q^U CjIjLs-VI ,j_a <LJLs- (jVI ^^o- ^J- 3 <jr^' 

JLj/jV! jl j J^** iu^. (jSLIj iSjlsIjJI 3 K u, a cA>. -.207-^^1 
I j£j .(^JaLLo-VI JLj/j'^l jL^>- (jit J-«j>JI (jJJ I llSljl j ^ ' "uSj-ll lSjj-^Ij-II 

. ^9_jJ! Jjlj l_t£. I*m mi (^paj^M ( j_a JL>.| i n t (ji^ j-o*V1 1 JLA J La «J 

■ (J il 1 l" l t l (JJS 

. I iLajlj a. I j xlc 3? Aj^J dj^.l CjLlScj jJalitA J'C i"i"i ( _ ;r lll 3j_uSLII 

. L^j j*l Jiaj a 2 1 i_djeTu (jl (Jysljj i L#J I Ti i^lj-a ■ La ui '"' 

3^1 » i nILi j » i"i ij ' ^ ^SLySLI I ^lj^>- (jjs (jLoLi ^j^- 1 : 495-^j-JI 

I jj-<U (jl (jV! ^jU" I .1 Ij »l 0 I il 1 1 t_j£ IjjLl (_gj"l Mill I I r-y \ :570-^^jJI 

.(^pajVl (j-a (jVI (_^>* ^J^**t i ui * ij'C i nil ^1 (j-o J <>.ai Jj (^->LflHj1 

( _ ;r lJI Sj— i ulTl.1 I (_g_pjiiil ^^lCJ «|JjL^JI (jjiiLaJI CjLajJila (jl :6I5-^^jJI 
(Jjl_A c_t^£LJ 4_jl . Li-ui-iLal ** rt (j^_a^_LLl^ LliI ajv r* I L^aAll ^£ l_LLi£,i ^Lol JJjG 
jl (jl_OJ 4_t^ JL>. cLt-q l Ljtt-a (_^jj>.V1 ( i^l ^£LI1 ^Ul^. (j_a (j^3j-4-J J-J^l ^-^J 

(J^j ^_La_m (jjJ (oJLc 4_il 4_«jIjlII ^^jjLIIj i—kjjSLII jL«JI (j-o (JjLa LLaqj&x 

. 4^1 1 1 i i (^ ^^JtJ tSj ~ Cr^- "'j-^ O' U^-*? *<j-" 
(J^loIUI ^«JL«JI I JJt jj JUj . Ij-jjjs (_gj"i miU (jjiiiaJI j n~ i iij : 



MO 



(jLa «l>.jJli Ljj^jG 4*jIjj 3j_L<CLo ^^jJlI! (JK >~t» T :640-^j-JI 

(j^-Jj ijjjiJJjO _ijlj.il ji i-il-jlj CjLiIJ_4-l jl (I^qje-Lll (J_jUI» 5Lq_uiXI 

jjlJu pj p(j ifl IJls.1 (j^/ I j-^ I'm*". pu-uj (ji (jl-ti- LS^ c3.' ' "J • 'US'q ^Ljis 
0Jl^_i LtLc (J T titJ (jl (_pajV1 4jr ^ jj u^-jeuO ^Lj-uj (_£^ (3 J ' " ) r*4_5 " ^ 9 Ltj£^^ 

.4x.^_jJIj 4j!jJlI! 

.(JIjjjSiXLi 2 tajaJ I (jl jj^/l Sjjjuil iZibl LeajtJIj 3-ajjs-^l i-JjJs (ji£ (^jj Lul 
La) .2_jj_u^_t CjljjJb 3_lILi ^5--£- J 5j * * Li^ s I 1 caj Jl di\ i\ • -**>*T1 

<■_•( J JU>.^J 3jIjj>. jil^lj (j 0 C I t^\-a\ (jy-QS 5^ 0 i ntl (^jJI 2 «j I ' _a 1 1 4_ajj>.Vl 

^j-jJI ^_jJlJI ^i. d 0 c * i^2u jJljj Li^ ^yJt c.L9jjJ1 (j^L-sVlj J->JI O-^.^-*- 1 

a j'al , ^.tl t | 0 1 nil LjJ^jli- (jjs tSj-*3 c-^jSLI! w La «" 
^dJj ' tjlj "1 1 a < II <i intl ^1 1 . «jl Leal I j_-u>-VI (jjlll '■ -xm i_3jju 
CjLLjj»_>JI (jt-II LUa_.i (_£j-*_i _JL9j . Ojj-jSLII jl jj ^ 1 ..j c.Lui_i£ (^jJI 
J^J3 r*J LcaJI p j U i (jH-^ <l*-Lca LlI I (jl^J^/l Cjlli SjJLatll ^jj <>.«t1 

' L->J "' ^ J^* Cr-^ *L-tlj fJ-^- J i- a ^'j O^-'t!-'''' (J " " '" ' ^ j*- 5 ^-!' (j-? 1 naloll 
o J_& • j-^-^l I j Lgajtj 4-uLj CjLljj_>JI aJJt Lib _.L>ol (j-oj 

(jJI djjl ^pJI 5_uLj-^-i^JI iilj^Vl ^ LSjjo (jij^Al.1 o'^' oi^ JL>JI 

jL«-II (j_a j jj^ jjjsLc (j-Aj Sjjj<II «lj_«^»JI <bLaxl I :647-^j_JI 
CjIj^ 6 in 1 ill Lg-LSLqj Cjjjaj <La Lse-LtaJ I 4jl!Li 3jjL>J,I ^^jjlII 

(^jJLII SjlJLjlU cjLljj->JI cj^i t^-^ ^-4^^ ^^j- 4 -^ . d j i <-> j l 

, 4_u_o (J^-lL: I *j j_Lj Sj j j^ d d ' gale tj^^J Jl^J ^ J 4^ 0 C (^r^ J^J^ 
(JljJLill ^L«-«i/l 3-o>a-f CjULaill ^ :650-^^jJI 

jlj-S-a (j"S . LA - LJ fi L_t-;aL>. 3jL>.lj 31^1 L_L»_a (J_La_»_jj pjj ^L^t-u SjjLiJI 

(jl (jjj fliaJI 1 M U j j xjls LU^j (Photo Polarimeter)c.j-UaJI • . il LaJ£ . 
. L!LiJlj>. ^ A uioS! U (j;^ "1 i"i 1 1 Cj\ di3> ^L^>.|j CjLjjj^?e_i a I ' La ' ga I (_^i (^j-iLjlj 
J j U*. , „ ^ joJLc ^^1 (Amalthea) ((LlULoI)) J 3-»jIj jjj^a LlL^s-j 

^JULllI (10) ^_ll J^_i-£5J t^l « U)VI ^lj^>« t— JLS (^jJS (j"u* 1 J-<U>.i J \* lf^> 

j 1 2 II j_a^Uj ' I .'J J J _' J »-2j I (j I C Sjl^>.jJ,l ^ j La >■ 1 1 CjLa^LnUj i(jljJVI 
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j>aj*.jJil j_uSLI! cjLo1>JI jjl*j1I 1 _^>^zM^ iCjjjSLLkJI cj^-uj uill ji-ui-uLc 
t_£jJI 13 j^jj jl j^juj ^" i ii j TL^ j^H ^J-^J * ^Hj-ojJI^ j -i all ijr s 

. £jL>JI (jJ! j xljla (j^e-i . t_gj" ui n II 4jljL1I! ifljjjiil jLaJaVl JUlj! jj* 

Lu jJ Sji^v^XI 4_u_u_iiiLLi_L1 (J^JjjfcJIj cjL1jj->J1 i"»1 a ,",K j j : 662-^o-JI 
t_i^j£LII <LuiL>- cU-stj jLSj ,(j;jjjiJl.Li Sia-pJ.1 ^U^i/V! Lu5 

Canopus Jj^j i joj-uLi <_2jij_«J.I jojcJJIj I i" ijii i - Lajj tl :874-a^jJI 

Ja j >■ 1 1 (jjs i_iuiijSUI «.j^>JI ! J-A LilLjJa jLaj'i/ - I i a a 1 1 ( _ ;r 3 

jl * mi" ( uVI *J gj>. I (jl jJL_lj^ - J J J - jc^e-L) Ja_)jJ1 3jl *" < ol (j^-«l '(jr*-^^^ 
LilJ3j-« ' " (S^*-^ ■ ^ .'**"" ■ a L^J-J**' ' ' " ijr*-* 0 4jj-t-£i_J1 

.<j1-aLc Jjlj ^ 1 1 -»* i ■■ (_gjJ! (J^-j S-^i^ Cr'^' 
Myill (jjj-al i ii U a i ■-' a (j-o I ill a j La 4j-La.aXl ^LoLalLflil Cjj^jj 

^-lLJLc jL*jsl i-Jj^l i— a I uilal (j_o j<u La «j^>-LjI^3» 4_i£j_a I j~l i "j I 

jj^>.^j joJLc (jyl^- «j^>-Lj!^3)) (_Lt3 L£ (io) ' ' j i stl jjkj tjlj" miU ^1 

l-XJJJ ^JjJ,l (j^S ljlj_«JS-l J^lj j!j-«JS-VI JUJLju <lj|j 4j| Li^c 

(jl cjIj i i .1 J!>L>- Ijtjj 

j^^-ss! fjy^ ij-<jj>.V1 C^r»o »j ' ga II (^y^ 1 <i j i " d jlr j-jJuj Lc l^ij mi 

Lcj_u^a 4SL«SLII (JS[ i"i_t Ij-fJ^ W,^- 1 ^ o' ^ ' *^ J I <— ^J-*- 1 J 4jLu/LC«jI 
j 0 5 II (j-* ' - ' c ■ ' -il^-* (jj-Aj Ag-i I nLj^-Jlj AJ 1 ' aaJlj Ojj-o^JI <^-)lj^ 

.iJjIjlx (^yS t_gj" i^i ILi Lujp- tla-peJ (jL^ ojjI 
Lsdauj LiJL>.j ( j}^-«- , -n j -i all IjUt (jjs «j_j^.LjI^3» OujUal LaJ_i£.j 
tfjjl . i ii n i"itl a I la 1 11 ( _ ;r 3 j^>-T ^Ja-m I 4 j uU V (jl^JVI J_L*Tca Lu>C- 

jLctj>.^1 4_IaLi_u^_i a J ' a 1 1 (^^laj-jLj 

j * ^ 4_^3 i.~ i K mm S$ o' 1 ''".'i ^^d;^ J^^i~ 2Ual .."11 

|_a d j I 0 Cj JU>.j «U| Jj V ^LjJLjj . Sj_i>. (_£ I Lg-La j-J j<sJ A I jja-i^a I 

i>J_^J (j^L<u . Lg-jla ^5-3 jl j_i>JI ^-uua lJ ^S I Jl>- 3JLjl3 OuL^J "JJ? 
<■ i i i n 1 ^Lca_aJ1 mjJI * ^2*. dajLA aIjLo 4jajv (jl 4_lLj-«-11 
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(j^/ LjjL>. *L_a 4 j 1 <i ■» tl eJJb (jj^i (jl Ltiaji (j£La_l *J «G_ujL>. 

(jSLIj (j-^'j-^H diljji 4_uiij 3 Ijlq <j£Lal <jJLl& c^jl^j . !jl>. jjL> ^jjI ~ U , „ 

.lillj <j-a JI^QJI i ...^11 <j_a (jL£ 
(Jj)Jj_al1 iJ? j>.^_L! <(j-o*Lll^3» JjjJ-S Cr^ J ' CJ-^J ^ ^^^rj-l CltjL^ 

jJ^a-u_aj£LJ1 jL^>- i^^^j-Lujij ^J*s uj i ij-aL3 i u a ijj^, cLj^j-LI aJJt ^LojI (jx. 

>."' mi AO JL9j ^ al> ^jj?e_l1I ' ^ ''''^^ jl J q all 4jsL>. (j < n^-j (^yJ^-l 

La (jLcj i "J j »all ^Ja-uJ sLajjiil djiil-»Jl j j laj 4j<-aV ^ « aj els Ij jl 

1 jiSL&J . I j^'a dJjSLjiill (j-^lj-JI JL>.( J^Sj-a LaLaj SjliJI ajjt (jl <l!J>9 
(j^cjj .4_lu3jV! Sj^II ' ^" J '"' ' (Jj' " JrF?" ^? " ^ ^^>^' ' " ' " I 

2 jj ae-iail (_psLojVlj jLiJI <_SJ-23 3j_u^ (j-^ljj d * i uj dJLijt (jl (jVI <_Sjju 

SLAkil (jj^l j_JI L^Vl Ujjj iljLLa (^Jl iLsL^Li 
CjLia_b S^JaJuLa i4_uL^j-iI1 (JLitkJI i (^ji^. (J^j_u^M J^s-i J^jCu ^Jj se^ajl 
2 j la ill 4_l3L^ <j-a jj£l (j-fcj (jl ^JV 1 SjJjtlLI ^Lutj-JaJI r„\,\ Jj^a 3JjL& 

i J (JLl-l jv ^ ^»J>• 4_j_*_Lj_ia 4_u^a£ JUfcLiu-a (^jJI jJaJu Lijl ia) J La ■ .-VI j-&>* 
jj j-i^. J-Aj JJ-LJLc. Jjl I UJ ( n (jL^ £_jlj (j-tjl I t!3»j (_£ I . _}^>.jJI (J7 1\ JUJl>. ^_La_i_o 

Sdilj IjutLi 

*Lj_ijL«-aj (_Lu (jjjjLoj/ (_Lt3 (j^ L^l uu^l (_Ll3 ojjI (j^ljjj j j Tit I (_$j^>- 
<_J i all (jii-l jJI p i naJI (^ CjJljo (_ylll jj^-l'j J-t' CjLlLsX. I j j i n-w (jj jJI 
t_j£jSLlj i4j jjL>J,l Ljjjjj j 1 ail 4^j" uill jJkl CjIj_uLj dlaLu/^j i>jjI j i al 
(jjijj jG (j! ^ » j m (jL^ ojjI (Ji-I J j^jt- ir-itl (ji IjjL>-jj .(J^Lajtll (_gj"i ui-ll 
3j-u^ d 1 1 ii t (jij 4jj^>Jlj J_U CjLlL^C ctLaLt-u^j (Jj (^^,1* mi^M JaLiollI i. 1 1 

«jj| (j^ljj (jl (jVI j_L«j->J,! (j-o jjljjj dijLu/ (jjSij (ji e-^aj ojjI (Ji-lj (jjs 

I I 5 (jLAiJI 4j>-jJ (j-a ^LilS l— J-LaJI Ojj-jSL!! (jir i iU LaJU£.j 

. 3j!j_>J! cL>.j J Cjjl Jijl Lai£ (jjjjtjj 4j^J j-Jujj jj i Lyj-2j 4j^Lo £ ^-J-^ 
JaLx-il lj_ii^ (JjLxjj :4j^J J j»"i i hj 4jLa S^j-ijlJ jJI Ojj-jSLI! Jijj ! jlj 
^1 jJlj (Jjj i .ij jL^jl '".^'a i* I jl 4jl3 (jSLa-i La ojjI (-;r Lc. L*lj_i (_^J-1I (jl jJVl 
jjl^^/l jj_<j/^/I Ojj-jSLII (jjSLjJ .(j^lj-JI CjL*^3 (j^s t_ijljjl Ojj-jSLII 

Laj (_^L2jjjJIj j_«j>.^I Ojj-jSUI 4_La Sjj^a (-;r Lc.j (jL^jjJI cLojJ SjIjjs. 
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j a , ^.Vl c^jj-jSLILi jijul oLal i u a ^1 SLLaJLa ^ i j La « 1 1 _)j j i nJlj ojL^jl 

(jl (j- t - L -Lj 4_Laj!jj>. jLa ! jj t (_gj g i"i Jj^J" '-. 1 1 *JtJl je-ta-u/ 

jl 4_L£La_i j^jjSjJI 1 jla (j^-lj 2S0 Ot_jj-_L£L11 j j i n^jl (jj-iLi (j_a 4_*_u_uj 

(j_j3 4-3e-La-m 3_)La_>J w S[ * L4-1 LjLiitj j^a^-s «U^/ li ) j a a Ll^sj-C AjiitJ 
IjLA (jjj-^ lS 1 -^' (joci « (_gj"i ui-ll j»lj^>- (j-3 <LiLuSL!! 4jqjr i"iU CjLjjj^>J! 
Ojj-jSLI! J j i ii^jl (j-'Li (J J(J ?d "-^ S ^J- S U a ax u (JjU! (j^J .j-aJill 

a i"i U CjULjj_>JI j-jj_t£.j i^iaajVI j^jJLi^aJI (j-a (^J I ""'^"'J 

(j_o (J^tis J) a c C"^" (Jri-^ cl_L*ia 4_a£L>J! (j_a (jj^j ' " *LL*-lj t^Ja i all j-j_ajuj 



^ ■ i a ~ !jL>- 4-jJLc (j^Lal oojI 3j_uSLII (j-^lj-jj! CjLlljj J-^H 

Lajjj ■ (_gj " mi Lb . Uj-wt I -\ us^l] ^jjjs Sj_ZuLui L^jljj <_2jLS (j-a LujJa I J« a 
JSLJu JLs-G (_yll! 3j_uSL!t CjIj jJI 3 iil-»J JjiIsJ,! j U^aXI (j-^lj-J! (jj£j 
CjIj jj! 0 J^J JlJ . tfajl j_a^ j! Jua J-^J-a ( _ ;r 3 t_gj" ' . .^j^ i La J ~~ )J 4£L»SL!! 

(^Lvl jJI j -i ^tl i (ji (j[^j i^itl c_*£^^ 3— ^ ^j^^^- 1 W^Jl)^* ^j^-^ ch^' 

(jt (J_a_H_>JL1 (j_a (J_j .5^ a ^ LI * JjLtiaJI 4_^aJ (j^, 5Jj)J i u U ijr & L-4-1JJ LjIlILat 

SjLc ' " « I A~X*j . ~ < I a I jJa-La I Jjlj p j i ■■" 9jjI jyll (jjs 4jl3Jl11! SjjLjLlI jljJll 

• L$j " '^ ' ^ tXy 5 " (^r^*^' f Hall I (jJ_9^-J (^ 

^jCj-JLi 43l!i (^g^**( Mill c_t^a^ (jj-i^, (jl£Lal (Jj^ej ' i * ' a 1 

(_ ;r 3 jlj a" i nL *>f^ CjLjaJLl J*\ (jJLa Jojvj (jl (_psjH^! (_jj| (j-a 

(_Jj_j I a i in Jl_i_«_lJ! (JjS'i mil (_ ;r 3 Jjlj (_ ;t 3-^Jj-ISj JLaiv! jjt 

!j_u£ Uj^>- ^La-i j-iillllj (JjL^J! j«JL«JI I jjt jLa Ljjjjj oajl j 1 2 1 4jjjJLJI 

(j i ii a i"ill aUaJLl I (_ ;r 3 j-a^ j^/ ^9 ^ 1 Sl» « »l a-mJI (jj: 

.(^paj^/l £_a ljj-a^ (J-JtAj La (JiLa-cL»^a£Ll jqjIj 4j>.j (jj^ ' La &\ se * 
A ,",<", , ,, ^ II (ji^jl jj| SjLiVlj (_gJLaji! IjJu-aJ (_gj"i Mill i_i^a^ J^J ' "J 

.tfjLa^^/ j ui ill 

Ml (j^_i (jjJiajv^aXI jLulJIj jLiJI (jj3 ^ i u a ilill La ill ( LaJLt^. 



Q_jjSlujuoJI |jAlAd 



-I Lta-aJ I ^1 L>.jL>. i_ajl2j -ll jll <■ <lr I (jlr Mgj" uA,\ c-^j^ J i -»-- 

(_gj ' <~" U jl£ j4i L^jli jjk ." i l l ojSLlI (Ji.ljJI ^1 i U S i iu ^«Jj ^aJtill ,jru 

( _ ;r ^ 3j j^>-jH S-sLU o-Usj-nl! cjIj_II '"'Ij ui£ ^ o^' c ^^- 

La jlj-c (j I c (_^I_>JI iia j g. IJljJj 4jj^j-i 4jjIjj>. Cj^LcLijJ slii-l J 
j-jsj .Jji/La (&j>o jjfc jj n i q ." i l l Llalioj t_i£lj£L!l jl .(jjiaj! 

jjjj SlsLL (j aSLj Uj 2-JLc (j-* 4li-b ^ Sjlj^JI cijL>.j.> jla dilj 

j-a^>> VI O-so s.j->J1 ^jj-^j .jii^ Mill (j_a c_ t^oSLJl I JJt *\ aJj > ^ o c LujJLj (j-Gj-a 
jl£ jjj . La->>J t_gj "i M i l , I j-JJJU (j I L a-jT ir^i (jjSLj (jl (jyis- .( rtjUH (j-O 

^1 la i jVI i LiSLJ (_^Jj-a *j-ua (_gj («^><-> (.j-Ii Jj-^ ^ t_£aSLll IjLA 

. Ij jLi (JjIII ~ .' ' ~**JJ Lul a i " lJ £ (jl i rii mi *Lj3 j j laJ ^jji j a Mill ^jjj_a jl (^Lu 
2 j i n a Mill 2 -i IWI jjja (jj^tj V JJLc .Saaw_aj i_3aJLa j_al jjiocl La£ I jufcj 
Ij-al 3j_&LtaJI iJJLA ( _ ;r 3 l£L>^ ' ^ '"' £ * JJ ^ iSjLAJI ^->J-S SjJca j-iC 

. Lu^ca a Ja 

j-j^t Lla^* LujJl ^>*-ll 1 - ' 1 S i la (jjj cJ^ 1 lO**' uiXl 0->»J Lfl-LaX 

«L>.j jj Sj j j^ Ja j« L^aJl £ JLA j^a£Gj «Llu3jV1 Luj^ Cr^" A^^-J^ 3"^ La-a j-jiiSL) 
4jjLc j-i^. 3-iLa I J k: J-J-uj (ju>.Jj Ji-l^JI CjIj j (j£. dilj^pSLI'^l L^J(-a LlLixJ 
I ■ Ua , U ^ \l " cLuLj^_j3 5JL>. (-;r Aj (JjL-oJI (^J-nil (ju>-j|j JLi^JI ( _ ;r A 
(jlajVl u 1 r Ijtji j S sejj («J diljj ^j!>UI Jai-Uill jV 2ji^jVl oljjljj,! 
J 1 "~* 1 t3^^ (j-iJ-«-II (j^>-j|j JL14JI (jjSLj ji ( _ ;r 3 J-aVl (_>^»J i-illjjtj 

(jJI l^j 1 .1'^ (_p=j^l (jic 4jLu^j (jSi-al I ilj 4j^L«JI SjIjjJI oLvjJ ^ 

(j^jiaj j-j^1 1 Ui iMl jjSLj ti^p- (_gj"i miU (Ji-I J (jr^J • (cjLu^jSLI'^I Sjjj 
mi ^ i Lljj-Sj JL>. V 4_j_uaj V 1 Sj^LJ I ^cla 1 fjyi^- 1 ' Ea * ' a ^ 1 (j-^ ^>-° 

jl (j£Laj <j^J (j- 1 ^ J> -^' 0^"JL5^i4^W ' . ' * ^ 1 a J o^*! J ^ jt^r 1 U j**-a i^jj-u 
Jl j_a ^Jt La j Ij-C (^^ji^. i JU J_>J Ij jj se^aj 1 (j_a 4jli^ m$^**i uij, I (■ il^ JL>. 
t_t£^£LII I J_A j-^J— 0 <j-^ JaJi Ja 4_ajJ_a JjVI ^1 S« ^ji=-a i(_psjVI ( _ ;r 3 

.(j 1 .1 a Mill I ' ^1 IV' < . (j\j j j$V| 

JjLjJI ^jutil ( _ ;r L>.l jJI < ui2i\ A jSI _'j gSJl cjIjLuJI jjSij jl (jSLa-ij 

(j^s Jis- J-^' J-^J l— QjSUI I JL^J (JjL^II 1 njULLm (_Lor>JI jju^a (_gj"iMiall 
CjLjjjjjjJIj Cj Lu^pSLlV I ^lj^>J I 1 eajl Ij LLa^aj ^ mi a i"itl aI Ia-l]| (^yi 4c jj 



145 



<l m no <"i!1 ^Jj-ll jn^ (j-a L$i-a->*J 4j^- miU CjLljj->JI aJJb 4_i 4_la_j_>JJ 

Lg_La 3j_u^ jlcI . (_gj"i mi alt i .1 j LULL I (_L3->J! L^.j-<-u£5 L*j_<j/Ll3 

2 a \l , ^. * ( _ 7 2uh (_^>- j-i- I L-JaS a j aHll J I Jjl'* ("^^iJ j» Ji*^ <JS3^ L' 
• La i uj Lg-j-b CjJLaj 4j>-jjJ Mgj"' miU (j-o ! JL>. c_iJjJ3 j! J-a ( _ ;r 3 ojjI j-a-3 

jJjj <j-j-II 3-jj-a- <MI oLLj^JI o-o oV}Li >K hu iJijuSLt! ^LuSiVI I jla 

jjJj (jl Liiajl I j < i <) 3_jjjj|jJ| 2JaLtaJI ( j_ a Sjjja CjljL-a-iLl LtjjJU 

cjljLsc-ijLi j j Till jjSLoJil (j-aj • j-*- 2 ' " £ ^H^J-^' cjLLsLiiill 

Jl ^jvVLi j j i" tl <j_a J SI mm Mgj'i miU ^ ojufc 4jaj.jljJI dJaLtaJI 

(_jic oajl j_a-2JI <— _» 1 i ii-w (J^L>. (j-a tillij Sj^LI! (-;r Lc 3_jaj>JI 

.0jl J-a 

^1 ' 2 a 'I i a a mjJJ^Ij-JI O-J-IJ jJu-aJ Mgj"' ui U (jl I a ui&l JL3 tj^J 

La-& (jL^j-uil (jLLi (jL£ mJjjjIjJ! dliill ^i«J ^jVI j»L;V! ^ cj! Mma^JI 

m£o-i_}Ij < io£Li_alj 4_IaL_uaj »1 o miTI (jl i^ajcdj 4(jLl£Lilj-3 i^ jU u u Sj it_dj^j .ijLjj-j 

djril-»Jl (jc (jl '"""V LiL^ . ojs ^J! i_dJj (^ I Jj>- Lml i m. J-*j (j^J ^-y JJ-i^a 
I LaLla-j (j-c ! jLj_«_i 3j>a^>.jJll 3_ja_j.jlj_JI j \l ,^.11 ( _ ;r jfcj i4_ljjSL!! 3_j^jj|jJ| 
V «Lj| LojLj/ <_Sjijjla j_lC j I J 1 " t i_JLjsw_5 j! LJujkJj . mi a Mitl 

(j_o jO_&^Mj aj-x-a ji 4_i_ajjLjj/ 'L« t lC £_a jl i_a^_)jLA juJd mJI j-o 

iSjLlkjJ! ^^jc_lI! ^1 Lkjj jjjjGJL tiJj^tlj LLaXI I J-A (jl dll j 

9 (12) P * 

(J_aU^t_a jj ■ ■■ dJ Mji I JL^_j ja-I LaJ_i£,j ^^rj-* -1 p ' l5' ^ * ' " (j-* J^i-^- 1 J-^' 
JuusjX\ (j-o La Lojj L>.jj>. Jljj(_JI (jaSLIL sLi^jLiJI I ^jLtalai&ja ( _ ;r 3 till j JSL! 
|jjj>.j^a mi (_gl (jL^ lil La Lj_l) S^j_>J,I (juiJLi »l a mil ^1 Ij-la-iJ 

(jLcj_<j/J i JJL>J,I (jlSUI I JL>- ^aV p i n-v Ja»-J I Lajjc ^L*jj itiJllik 

(^ LaL»j Lj^c. (j .mI ^ i 'i-ij-«J I i_al m~i^VI I jut n_gj" miU e-i£^ 4j| La^c La 

.jaitJI jjjLi 

t_t£^£LII I jjt n_gj" i^i LLi « I -j_lj».Lj!j-3» *L2jJI (_Ll3 i^Lu^j mJj! c^j^ 
UjIjl^V ujL^cI a 

q \ Cjj£Ls (JPL) « (j-^J 3^3^ *— ^ 8 J-^^ 5 *-* Cr^I J t^aj 1 « j-£>* L-) 1 » <— -) LlLulx 
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^Lc-t-tj ijJ J3 Lea a ctLaJLi Jij^?e_a JjjL-uJI Ijjl L^J- Lt -* tL ^ ' 

iL_3jJLJj ' a ui£j i uj (jf <— t^J jJI tjlSLLt till j i juVl ^,-11^ Q^SLu-u <L&J j i 

a Ij-jvj ^ ui-J-La LuLo (J-^>- J^.jJj . {^jD-uA. 1 Li£^ I j j Li (j-oJ-I dJSUj Lj 

jl ^ i 3 j ui C ijr _LjLi JaLre-a I tiaj I j-Aj cLclS i^jjjl jJI CjL2J_>J1 (j-* 

^ i m n uJI ^1 IaJLlI j-j^I j'-*^' f 5 - 1 *' O^tH o' J^-^ 

« I -j-jP^ L-)l ^lj^j^z ^LajJI J^Sj • j <ala ^oj>- JL>. ^ jJI JLp* 

uiAxjJI 3^ LgaJla ij-J^ d A .^"O (^jJI (4CH) (jliLjJ.1 j_A ^_i_uL>. 

j 0 S I I (j-Lc. S^jjj^jijjLi^JI jljll (j-Sjj jl jjj*.jijj_i4JI jLc. (jJjj 

i mi" 3^ 0 inll ^Jl clijLa cLulj-Li3 ^jj tJa£ CjLjj-ujUj 4-stIa-m 4_iIajLa ji^JJ 

.(jisjVl (j-Lc SLpJI Jj^sI (_yic <_ijL*iII 3j-'UI 3jUI iiUj La ^1 

-I Lta-aJ I (jJ\ <Lcj^u±i <—sj^i (jl c_Lje_^ tjj>" ' ^;^~-M (j^p-jlJ^'T^' jLc Lai 
^ <a i .1" ' aJUtJI SjUjlJu (J!>Li- diljj njLLuJ 2 Aj. ,'^11 3_uj|_>J| , , , „ \ 

(Jjjs.^/! Sj^jJI CjLijSLLIj o^t!-''' (jl S- 4 ^ cH^'j Blowoff «l_ij^_LalJ!» 

j^SLa lLILlA JL>. La-iJJ • CJJL>o ' ' 3j-Al_Ia jl j JLu ^tjj-LI c_t£^^ 
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(jIJLlU Ij'v'"; mJj^s-^/I 5jL»a=lXI jljAlj dli! (j_a ">j_u£ CjLui^ -^J^J |<u>: 
. 4-iii.ljJI 3j!j_>J! i. i i i > ■ i 3j-fJ^ <■ < < " n ^t-ta i "II ^1 (j I La u (j^I'j ^-^J 

q\ ljL>. o **' as * ^^yjJIj j^^sj-SJI 1 JJt (33^ g 1 ' ^ > ^3t^ A$^"3 

iJ3 JI * ijLUaJ! ^j^JLII ijr h t. i 1 1 ii 11 l_o • tL> L_ll_iJL t cjIj^Li tl)3^ 

?3j_«->JI 

j J ' ■■A**'t1 SJlLjlLI ^JJ ' gajl II CjLljj->J1 (jl ^^ji^. L)^P L3""0 <■ rlr t ^ flj * 

<. m i ni ^JajjJI SjIjj>. 'i^j-jJ jLjjijl ^1 cjlj_»iJJl! i-dLut oul^j .(_jiL2j 

• "i 1 '"ill aI la III ( _ ;r 3 I JLjj^j Ij-ujILo L£Lj/ (jr^J d "*• *a i ■■ (^i^. ^JJ < >•» II 

o\l t->* , ..VI . -i I",, ij gjoa. I_'lj' a " '"'I a tj^ 1:1 j' a l i uVI I ~\l ^jjl" j glajj 
.^ISUI Ij^J LcISjjla ( _ ;r 3 Sjjj vijjijo (_Jjj>.^/I <Lul LtaAll 

^j_jJI t4-jl flj a. J (J^>*J V^5^ 'O^P (* ''J-*-* J"^" O ' '— 

jjljj (J^-j 2 j * ^jf ,{ (^1 ^£LJI co^LioJI j d ' *-»V1 L^j^J ^ ill" i \ 

J-f-^r 1 J-^' ii)' S^?-^ ^ 1<ill I j-A i,^^- Sjlj^>JI CjLj-jJj i(_psjVI 

i." i j j II Sj_*LIaJ j_uSLII jjjLjJI ijLlcVLi jui-Vl j^o (_,"-»■ i*U! JL*j>o 

3l_j_>JI J>^>-J ^jl£Lal jl » i**i < nl 3jl_>JI 4_u1^j-aJI ^_2_JI t^j u (j 1I1II ji^_uaj 

irijL».j ij\ SLpJI tjLa Ijl^. 3_o±L>J.I 4I1JI ojut (jij ^ l3 ' ) j -1 stt |jut 

J-iJj ijJI—La (j nj lj .(_psjVI (ji^- SLpJI lj^>- <La]g3eJ JLi^LlILi tjj's" 1 u 
Lu SL cj Vj . ' - ' ..--a JLiIo^l 4jI . tjLlLjj ^-C- 3l_j_>JI w a * j j\ J^^J jf£ 

i ^ r L^, 3j-^j?e_a cLuLtia^ CjLi^j-a (JO"" 1 ! 03^ i(JIJ-uJl IjLA j^)^- * JJ-^- 1 tj' 

. ^jLLu la 1 u 

4jjLlL>- jL^jlj SjJljlLj. jjIj_<I/J ji- 1 ^'j^ A) - * 1 a 'j^-^ ^ 3 * " Mj-^ 1 
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v^jLiUJI (jjiSLjtil.! (j .I o Mitl - j i a 1 2 jAjUtl ^IjiJ! (jV ij^jUI j^I^JI 

q-a < )j-HJL) ( > ^-Ij . 3_jj-±i*JJ CjL_oLlSJ1 JLji^tU 4_LfLj2aJI (_^1^>JI (Jjl_4-> 

i_ilj^tlu ^ w la i « (jl I ulr c-^t-i 4_ul_Ui£ clLsL-u^j JpljSjJI 

(jl i-^c-J (_£l 3x.LvaJI J-La L-iJi 45 sLcj-^ (J^-j J_y- ^'jJ- 5 (jr^ ^-*- a 
(jl LU SL aj JajLa JjJUx. . CjLjjj->JI «Lcj-<_u j-^' 1 ci^j cX^-^* J^^^-* C"^ 

(^LlILi jljjjj) 4_Lo L^jIjj^I jIjlI^j t_£jSLI! J^s- 3 jiil-»JI (JjjLajJI 3^,j_<j/ 
(JjjLjsjJI ^ajJjj (jJLSJ tiJliiJI (jjjLil! <■ 1 1 ii-v i_i^j£LI! J^s- « I j taj Lm» 4cj_<j/ 

Lajl.} tflj-i 1 o 1 1 « jja-uJl Jl>.^j) 4_o*jL>JI JpLajJI tUlaicj a 4_lL>.1 jjl 

icj_<j»j «Gl j <_i£j£L!l (J^a- I J flJj La (3-^ 3^,j_«_>JJ (jl . (jl i njtl ^1 
(j-UjjLtla ^"'^"j I «d Ju i n ill » 3_cj_ < jJI jjLa Ljjj_2j 4-ulSJI ( _ ;r 3 IjHajLi^ 20 
3£j_>J! aJJt, <_ i j i imj . 4_5_l3J II (^^3 CjIj" o**i i t ii ^ « i eaj (ji^. J^j-j l^>- '^^jlaj 

(jl I 1 a . uX\ L^j-ujL>- (Jj'-aj Lta j i allij (jl ^jLSjJJ (jSLx-i V t gi j 1 1 u ill 
L^jLcj_<j/ Laj_«_Lj (_yi>- n_jj^>-VLi LtljL>.l j i aaj b (jl ^jL^jJI tfjut (JjL>«j 

(jjs j j j*\ II t_jj_SJI I jut (^ic oLoL>JI (jSi ^sJ jjj . ^LjJS 3 afaj-J.1 3jjl jJJ 

(JjLsjJI i-.^IU". ...I Uj Sjill ,jji 3j*.jjJI a jjt (jit j_u till ljufc (j^ U ij^-j 
^ ■ < a II I ' aLla-ll 3_)L^_i (^j_a ^aLujj Sj-Ju-a d j ^ 1j cjIj^ (j^£uj ^-a^e T ij (jl 

(J^-j ala. ^J^>- tj' ^ 1 a " ' "jl t«-ij^ I JlSL&j . IjLtaSl (_gl jjl jj 

(jLLjJj (jj-ll Cj I jJLa^LjSLl I CjLLo (j-o ^j?e_>JI ' alliej jLi^l 3_a^Ia_La 

. LxjjJlj ^tjj-tl j 0 -*-^ ^q^^ iSj\- LMj jJI (3^-*JtJI j -1 all 4311} 

J< mi j c+cjjl jJz L^jlli (_^I^SLII jUja^/l ^ S jUI (jjSi 
.3.JUJI jSLJI j jU^Vl J< lilJ o^l j3j oLILv 

I n $ ; a J£ j^fl ,iijUI_mi j2r>JI (jla ^j^iiJllj Ja-jJ 3jnntLi Lof 
j d 5j LaJ_t£,j . 1 'i 4 j 1 n 0 Mill ^Jj-II (jj^ 3_j^>- i"it1 CjI 0 j i n-»JI j-ijiLi 

(jl ' 1 -» * j^>.VI (^Jl fj molaLcJtXI (Ji>J1 w j la a JL>.) (jjs 3_j^r "id 4_<i_u^>. 
ij^-jj-IaJI IjLA 4_uiL>. <Uzjj3j CjJl>.j llilj .(J^.jJ 1 uVI j 1 all 

Sj j « L*aJ I 4_Lja_bJI 3j£LII i>JUk dJoL-ujj (j^axaJ (jjj^SLlVI jl (jjj^^jJI (jLa 



j -i S II ^La dilj^j * La oL2L»J! Jpl\; U^*^ 3j>^>.jA! « 

. ^1 » mi^M ^1j-J>. Cll 0 J niv p glib l_£5^j_u <J^*j L^**' MiU jj-* <— *^>-^ 

Jutjf 4^1 m. a ^jUJl ^ ,r,Q .111 ^Lk_J1 ^1 dj.r.o .111 jjjJI Jl.rm 
(^jl JUaj I c_t£^£^ j^jJI (( Ij-o-LiI uaj La J_t£.j . (J^>-j jl JlX (j-* J-^tSLi 

j_jjJLi filLoLc Jlj3 V dul^ jlj^qJLj j ♦ ill" t .i L^jI ^Ls jjjAjj 03^-1 

4£LLa_4 j^t_i £jl_>Jl ^1 j_£Jl1L1 jnp Mill i^JljjtJI J/U d j 1 n <a i"it1 

_1 tjLSHI dUj L_Sj-JLJJ 5 J hi 0 ^JjJI ft>-Ltll I JU>- J ± a-Ltall J^JL^lII 

<_u>.jL>J1 JijJL^JJ Cj Lo_j j_*_lJ 1 Jlj>.1 J-^J t « ^j-u-^tTuJ 1 jjjG t_£L3^3 4JLLaJLa » 

jjJj-iiiA-1 1 j (^^L>J1 QjJlII t ^ , sCi * n Lo C-l£j i _ T 5 jj-u^-iUJI jjjG cLoLa-Lo 
(J_i j-^-T 1— i_<-u-4-lL LaLiij 1 JLil (Jj>.jG (j-Ij - r \ LgaAll LLa-jJeija J-J^ Ju_c 
3_uLiiAJI 1 »^*J :t1 -^tl I JLjju 4jJlJ^?I j-x£. JI^eHII Sjula 

^-'-'-"-^1 < — -)L!L« ^Le3 * 
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(jLs i 1 Jl^. ^jl jljjlj uJlj ^ o flll (j 5 £^3 *Sy^^3 

udL£Jl>. VI jj ua£ j-j-C J-^l jj-^-t^p jj-* d^tTu Jt^ 

jj-c (j-SLIj .(*jjV| (_,-3Lj^5 JjJ ^ S-ij^II crytJLi 
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£_j_<i_>u i^^-uj C-c-cu-iJ ^oj?c_(J1 4_iS^S ^Jp3 Cj Ij Lq-ui11 (^-'-"J (jr^i ^-^L^-^ 

£__j_<a^>. * La JlJV I J-*-l L^IuLlSj* ^5 LLti JUll/i ^3->»-J c ^l>^ 

(^1 ^-SL-ull ^j-oAj Jljju JL>. ^1 ijr A ^p^j^l i^rl^- (j^Li^l 

i _ T JI lTl-L-l^ J-t-u-l i ^ t^s , ,.jtl Lu_ot (j-* ^ J Llj-JL t (J_j_u_u tuJj^tlb La J_Lc j-jjlu 

, ^^j-xa^\ • La i --j^l c_)jJlJ1 

^2)^-4-1 V Lut jl>. ^1 Sjljju L^jt-p^s. ^jj?e_lI1j . j^>-1j 0^-* 

^JLjj ^1 (jJjijJUfuja Lc_«_i La _}Llj^M fiLu^L) JLSLluL^ L&J-lj ,jl 

i LmJ d_u J-LgaJ 1 <Lu_uJ |j 4_u ^juo Cj 1 j_u_u i ^ J^*-t-J 1 cA- 1 (j La i I JjljJ I 

iJ3 _lJ! lLLLj jj-* 3 J-^' CiLal i ii a ^Jsa 5 * (jl c_t^t_i ^^j?e_lI! CjLt^^ (Jl£Llut j-iilu 
CjI^ r i ii TLj jjjjLSJj CiLal i n a (jr^\ j-3L_i_u_i (ji <--<-3fc-J ^1 .^j?e_lJ! (j-u < aa flj 
«L_l£^^ (j_a ^)^fc3 L$jl^ «LlJjJL11 ^J?e_(J1 ^* * JJLu i_£5^j_u JLjJLt^. .4_u^_UiJ1 

jj^u^jSJ! 3j^>.| (jSLIj . k i t, 1 Jjii" i ii U J^^l Cr^ - f,^?-^' *>f^ 

LuSLx-ij i I^K 4jj^2JI ^^*_lL! jIjljVI S_u^iill ^LUsjVI ^Ir ^aj^3 (jl (jSLxj 

3 j^Ij-^j JLii! Jjj i ii ajJU] ij-j^^I t_)jJI J*C mm ^pJI Sjla^UI ^jjaiJI 

j-jju La JU£,j . . o i ntl ^JL! JaLolJI J-t-^J ^^j-^ jLLjlXI ^_*_ojJ1 JjjjJa 

(jK i ii ^La I jiSL&j . jL>. JSLAj 

LoLcj cLibitA jo^jJLJ CjIjI n i ii ^jjjs CjLi^j^ ^jJUtLiij S JLlk-J! j» s-^' ^ 
A j t^aie-uJI JUJL^tjJ «^Li_ij)j» CjIjI i**i^.l ijr 5 CjJL^j Li^ (j^ 3 *- 1 j>J-ALcuj I o c 
(j^_)_2J! ( _ ;r i La ( _ ;r 3 iiji^ej Lxjjj . j-j^I (Jl^ i"il j j i uen (JjjJa (j^. 

CjLal i u-ll aJJt ^la flJJ (j-a 4 jSI i 4j^j_a j^Lcuj (jl ix^LaJI 4LlLoJ! 
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(jl_aj_II '-. ' '"""•'^ (jLSLLI i^si ^ cj\-&^£ j g ta a V 

. I i eaj I LlsL^ ^Ljala Lisj LjjJajjl Ijl Jj I i » i '<~i j Ljj_i£. Ijl ■ La <_>"J-I '" ' 
(_5-9j i JLj-SLt^, jl Cite j-ajse-a (j a Lt_a ^oj?e_l1I i_ilj^tjj (jl_o*^/1 ^j^* * Cr^J 
OJjJa La ! j! j j S sLcj_<ji_i ijJj^eJLj (jl Jj_a_c_a ("SJc-lI (jSLaj l£>*'' O^-i 3 "' 

. cU 3jj Ls_a ^j^>- I ^ 3^?° i — 1 ^ j-*-"- 1 

Jj-J-JJ d_a-lJ_2JI L^jLc j-gje-a ^J-^ aJ-it Jila (ji j-UsljJ 

^ aj ^_a 4_a ^JaJLa (j^ 1^ ^ ^ 56 ^ * 1 

^* 1 ^jj-^J • 3 JLlJL>. CjLc ^_aj?e_a 
j_i2jj I i J Lu La-i3 Jaj^j (jjJI =LujL>J! CjLLLjjI j i i&jjj • La fl^ (j-Ua-ao (j-a 
(j-o (jlLa-lX I jjoJL^ iULLcoJ! 4_jj| Jii! sTu < ii JLs-Ljj - I LtaAll ^\ jj>.VI («u*-lJI 
^jjcJJIj j_a_ij ^^jcJJIj jjjj ^^tilLa liUi (jx. N ''-^ a J -1 1 i nil ( _ ;r 3 £^>mi 
JlJjj 3JljJU>. Laa_>«j , 2 j I A < 1 1 4_l3 La-i ^Laia I j « taj 1 1 Lo Ijja . Cjo^-i 

.j_Jujj La o t_)jjG »l n i nil (JK i"i^fl (jLa I JlSL&j i w tu 3eJ 4-a-iJija Lao_>oj 
4_«JLjJ!j (_psj^/l (-;r i^. (_gj mi j 1 1 (jjil>JI I j uil C (jj^JI SjHAJI (J^L>. ( _ ;r i>.J 
jl Ttr VL UjL>. 1 Ijlj . Cjj-ljlj ^ ^j?e_lJ! CjLc ^5J?e_a ^jLs i i ntl (^-i^-a ^ * i ea 1 

>-i!l jj| jJLu (jL^ JLilS . 4_L4j/ Qjjlo (_Lt3 «U LalHseJ i"i j I I j j ta a JlJO LuLs 
(^Jl liij SjLjLc (j-ajJI 4_iliLa liljjLs.! I jLa IjSLikJ . J-aj-U LujJD ^IjLxjs 
I j_^J 3_LlajJ| ojUsll JJLao (jl Lojujs ^jU", , „" tiJQLa JLx«-iII (_, i>>Lt,l (^ La 
^_aj_II J i"i _t i_!jJI (jL^ ^Jj ^^a-JI (JSoi sdaLcuo-i ,_^>-LcaJI j i^ajJI 

Middle) , U , ..j'sJI ; j , „j~ , „ j | , || j , ^ .tl j ^ (j-aj-II I j-A (jjSLj (jl c_i>.jJ 
CjLcj_«_a_a J lv ui I (jl jj^^ujiSLII j! . n't (j! Liaji LuSLaj (Pleistocene 

La jl Jlj^/VI ^J-JO JLi-U J-JJ-ij/ (^i^. ji-Llia J jii'i i nil ^ j^a^Lill 

(_gj i i nil j-o-U (_y£ »l a i ntl ^ j La « a JJ-JJ 4_i£^ai? I 2 ^jjjlj Juj/^/I ^j-JJ i— Sjjlj 
. ( Zodiac (_£->jij) ^jj_jJI 3 a K j j_>. (jlj .CjIjI a i nil (j ii a uAl j &l tall 
JiLa Jajj Jio. (jJI (JjJ ^aj^JI oI_lL?o^ (j^/ iOLiIj_lj>JI (^i (Zoo) _a_ikj 
jLio/^/L) I J ■ (J^l JU-o^/l (j^'Cj i n (jVI (j_a 4_u_o (ja_tla Jjljj . Cj Lj 1^a-j->J I 
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4-iA-uU-m La_ijj d jlr La_a 

i(_dlj_j| I j 1 11 i a ^ j 1 aj i_Souj/ 43lj 1 ulxll Ij-A (ji (jJai (_j.il J-a (_£aj.}ljJI 

.(jVI (_£jjc->JI £-aj-!l 4 Ac jj* La jlj^- (jlr 
J*C i"i Jli-Lj i(4_u^a-o. j^c) >Li.LaJI jl 4_i£a£ La! 

a|J-j>. (J^La-l ^a_>u 4_J^1_J (j_a 1— 3j^s_La ■ 1^^ £_a (J*C i"il1 lj_A ^Ja I 211 'J 

L-ojjjJI f_y£ w ta ■ "j II pjc-Jlj . iL-uaJI 1 1 ■■ |_g lulSIill j^^^SLLaJI lLsI 2 1 uVI jLpi.1 
(*1j^_>J1) tl)3^Jj' jc-lJU-uJ l_3jju Sj-lj^ jLc c l-a_LC (Jj cLiLuLr^JI ^£ La_>iJ (j-ti^ 
<lcj-i_uj jj t^""j i4_Ll£j 3jL>. ^!j^j>J1 ^ jjo (j_a j-u£Ll I L)i • ^ J^ - ^' ' >3~ a ^ 

(j-UJ^La i " 1 lj ui-C g- I j ") 4_j_Laj CjIj_j-3 (_ 3 -3 Cjj^-IJ jj ' J-^-*-") 
rt lO * ' l3j"T*^ ^ * \ rtjC tl LLaJLa-" t ol ^aJj . (j-1 f [ ntl 

*"j LJ^^J** O?""^ ^- a 3-?° (1)-* J J.'^ JJjl! 3j-u-a CjLJSjj CjI_}Vj i Li£,j-a 
.JolII ^ aiuM! ^o-LoJI cnl j-^o. Jla 
f. I ia_flj I (_j-3 (j 11 n i"i tl (jJ! i-jjJsVI sLo-LUaJ! ^im i"ill jl_y>JI p 1 a.) 
jJal _oJI (Alpha-Centauri) ^gjj" i 1 .1 LilLi <-Sj-*j 3-J-<t>>j -LajiaJLa ' .'j"" 1 ? 

p_>uj j^>.V1 (J^>- La^_La jJJ-i (jLa_r»o L^-La t i a la * a Cj^Jj jj-* cLilj-a 
^j^aSLlj . 4_aj^La 4^Lt_u_a ijr l^ (^UjVI (J^>« JJ^J t^j^**i i t n La_u_u^j-J t^Jlj 
Lia (j-aj I i 1 11 a i"i (jSLaj La Oj! J-a (jyl^. jJaljJi.! (O^clII ! jut 

f^yJt »l a 1 ntl ^^5c_JI pJajLAJ .^jVI ^^-utJJ ProximaLa 7 uji£j|j_l 4 a 1 ill *L>. 
3jL_j^>.^ai1 1 i 1 n a mi ^JlLa-ij .^^j?e_lI1 3_}JuLLa «L>.jjj-a CjLaaia_La ijr 5 ^Lca^t 

ii^l jLusjijjijl Liu Ijijjijijjjl SL^j^^ LiLd ji^^s/l (jjLil! p^n-iJ! La! 

(j^l p se Ml IjLA <Li t^j-i t^iJ-ll --j LaJlj . 4_ua_Ja «Lu_o (j^ ' "J 1 mi^ Jjlojj 
aj 'rill J-t-aLoll g I caAll 4_aJJa j-a^. 4jj^IaJI «QL>.j ijr 3 cLu_u 75 w t a rt t 
«U CjJLs. Laj (jla 4j>.jLJI j^a-iil pjaJjl IjUk jL^ ^Jj (_p3j^/l ^1 

^I"it"i 1 11 «jjiaJI icj.^ J 2j S (_^<JI Sj-^-tl oLajLtil i>J-A (jV 4_uj/ 75 Jjlj VI 

*u l-blj ^jJI *j_UaJI j .^jjsiJJI (>j SJjL^JI cijLal 1 11 U jLil>.V 75 (jJI 

(jjl" uij| ^J^ll t_jLAJI (jl^ LaJLi^. (Jilajl JL3 (jL^ 1980 ^Lc ^ p^E-iJI lj-4 
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^ LL& jjjlH! 

(jLSHI (jic Jlaj (j! LL&Uj Vj . I o (j Lu La-i3 jda (jLaJJIj (jLSLU (jl 

i3j-_j_L^ 4xj_luj t-d^tlLl r-j ' ga 1 1 J . ^ lAlj* ^jLajJI ijr II Ct-dljj (J I (JJ-S LLaLat 

4±j-u 75 SJlJLjJI t^Lal ,,A\j . 3j^.Lla ^^tlllj £jLa (jLCU (jSLIj 

.liliaJI ^(Jjji.Vl cuLsLuilLi 

. 4_uaj^3 sLu-u L-iJi 30 i^-ij-i SjJca j^j-aj (jug ."ill jj-tj 4al i ulli) 

( _ ;r 3 Liiajl 3.S^>.jJil «3l-j»» 4_Uj)jJL>. Sjjc-o Luj^e-a (j-u 4^1 i nUj 

^jj! ,>.tl JjHajl LoJ_t£,J 4_UO.ua 4_L__ Li^_lLo ijr A 1ji_LaJjJ_l1 ^a-*- 4_i£ia_) 

J_£l 4_jJL_>JI 4_j^ ilxll CjLuLCJ! (j^J (<sJ ijLsoLi «3 I (j-a (j^' "'j- 1 

. ^L^JI I IK i"i 4__j__uJ UJJJ * a -^} ' Lol Jl>.| ^1 £js LLi_>a_> ( ___5 Cj JL>.J 

(j j'a 3 j_u«_l!I Quasars -iiljljl J---JI i— i Ir I (^J! i^J^' L r^J^ 6-° ^ ' "U Lai 

J_a_3 doLlC ^ o a ^o_lJ1 La!j-1 jj— • ^^^-^ ^- u - u ^— ^J^-° *J '"'^ J' 4_ul_aij 

ojufc (jSDj i4jSLiiI! (^yl^. Ij lzu2j) £-Ua^JI I jut (_>ujJ 

j la u dui C^-ia" l-^ij d o j rt 3^JJL>Jll g-^-LgaJl «Lcj-i_u j < aaj cilt-pe_i JL»_lI1 jj-* 
43jJlII jjs-VI i «jUtt jLlal Sj^Lj 4-3 1 i ii a ^Ir 3ji^>.jJ.I i i b 3j Lea ^1 

jj-a ^j^>* 03^*-^° (j-* (J-°j L^- 1 !^ *(J^^ ijr^ L^^J^ ^ duL3 

ij-a ,3^. jl .Sl^Lj 8 IO=(5U!Li / 8 I0) / 1 =(2L_^l3 /j» 8 1 0X3) 3) SLoL^JI 
w I c 4-3 1 mil < j i u-Slli ■ La LutS i n-»JI \jJt (jy^J •'^L' JL>^t!-^' Cy* £ ^- a 

. ( j-aj-JI (Jr^ J ' *^ ^■J- 1 -^^ 

La J r * °\ J_lLi2_L! (jj-^J «Qli^>.^La (2)^-3-1 *— ^rp 6 - 1 ^jLtiaJI 4_uL\11 jj-* 

^ a-LlljJI sLujj^s 4_uj, oljLLLa <LuLaJ Jjljj ^ jd! jljljSLI! ^1 j-laJj 

w I C ) . !Jlj>. <l -1 J a i4_u-u CjljLiLa 4_uLaj (_Ll3 (jL^ La^ flj-i Lul ( _ ;r 3 4-LLajJJ 
^J-aHjt-l 3e dj rt Cj! JL>. t ijr A Cjljljl ^aSLl! ^jt (J-^- 1 (J-° i-^ILlA i^LllI ^Jj 1 ( n 

jJllil (j-aj I j"'_'3j Litiajjj/! Sj^>J,! CjJLuILlI I aK'q JL>J! tfJUk 

V jljtj£L£ L^J LujJJ JLalo-! jjj ^bJLlJ i LcieJjLi ,j-a j» jji]t LjLtx! 
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vZjLsL^o (^Jl jJaij LaJ-t£: jl jjj ^Ijljl jSLII _} J.C ^jLj3 (_^3 * *\) ^ 

(4_uj_u3 4_u_u CjIjLlLo fiL_u_<jj>. J^t-i (jy-^ -^j-^ 

SjjlJLa ^ J_ai LyjJ J43 .^>o ^JJ^' (jJJ !^ i^ax! 4_L<-u L-oJi 40 j^JJ (jL*.l3jo 

cjIjJLs 'l$JJ " ' 1 11 I * j 1 "^Jj-> (jt^I 3^3 4jljj/!^J! oLal i nU ^J^aj (_pajVI 

(Jlj^r 1 "II uJI Laj '---'I cLcj-i_u (j_a * lljUaVI Lu SL qJ (J-Aj iScLaj^_a 4_j_Laj 

j-a^t cLcj-i_uJ j-u_uj (j) La ^oj ijr 5 LLi SL gj ^rj «Lcj-<_u 4j j-ui33 J-JI 

. S £ j ' ga 1 1 cLc^j_u jj^a 
^jjs C)l m* i n**(T1 ^1 j£-\ ^£ 4_lojjJI (jl£L<_ua3 d 2 la * a < — O-*- 0 ClJi^ ^aJ 

4j_uj J_a ^3 jjjjjJL) ^ * Mill (JjaJsa 1 iLluJ dJJ JL) < " 1 J aj II i^-UaLXI (jjJLJI 

(jJ 4jI <U ! jJUs jJs LuUI (^3 43 jGL-ui (jl£ 1 LsLi (^Jl (jjjJaJI 5jj 4jajl3 
£j-aj ' a-LgaJI iJJ _5 eLal 1 ' ea i VI ^^j-JJ ty-uu 4**(l*( 1 ol ^jlj iljLj! ^ (jr -i^j (jr ^ La * 

CjI j 4 j < iijj-jJI iLjj/jjJll ( _ ;r ^ LgJLj S3 ( _ ;r l^. Ij j -r a ''ol _5-t 1 (3^- 

.^oJLkJ! tfjlSLal J^j (jjl" mi tl Cjj^II 4 a < ul . JUJUlJ! Jal j i a IVI 

^LLifuJj-l * lLj£Ll ^jLjo^VI JL>. ^^jJI 1 it ♦ a jj-iLtJuj! (jl^ 

j^JjVI tLj-Se-a-La I a-^aj ■ La i ■■ j a ^ n lr t_)Lj^ ajLlJI 
^ 1 u-flj J«.Lj/J . - I 1 ea a 1 1 , j , I tj cLI^Ijj,^/! sLij^SLil 4jiiAjJ.I 1 nil 

1 11 t (j! »j liaJ I ^lj_al I c j_sLjiJ (jl I otlaj i I joJLkJI j J jj i u I 

«L>-^o_a ^^1^. C^t^ lLLiI jJ^SJI LlljSLaJ 0^3 •Q nti '"'^ »J 1 ' 4 ui^^a 

L^tic (j fljJ i— 3j i n'q =L>. jJLl I (jj-^ I J-J ^Jj • L^-«-a Cjj^Lj/ ^1 i J-iiaJI (j-a 

A£.j-lm ijr 3 Jl)J_>»j 4_uj^, »l j Mit «L>.^_a i _ ;r L^. JiaJ*.^-a dJLiLi t j-tjl i ' a ^" J 

Ijlij ,4J Labial jii^l Cjjx i iA 5Jl^Vl ^j^j J&\ (jjLluul jiLa I «Kj s.j-lMI 

jLSLal j-LtaJI j a i aJI dJUS-al (jlSLa j j La3 '"«! Ltafll Zlll (jl 

" i^i il ^j_Laj .i_aL^ j-iSLa3 (jjJ cLa-j-r <r> CajuZlc\ C^-i\£ 4_Lula 
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ijr _ULJ 1!}La : * rt (jjj-3 SJl^, (J-a£ (J I i ill (j I (j^Ls-l L)^ c\_La_u_uJ d l*i i nt 

. SjjLLoljlLa I o Q il ji Jl>.Ij (jl IjJls. (j-GjLS. (jl (Jj-2-l LoJ-t£. 

-a J La lo I _S LS^ t ^laLSj (j-a jlj . lLL&LjoLi sL>-!j J c_<£j I (_j-"l JJ i -"*' 

. ( j_ u _ajJ1 c_JL?ot i_3j^tj1 iJ? _(SLIj i^jLt-oj*. 1_Ajl?ej 4jjju- ijr l jJljj 1 ji£La 

LutLlK (jL^jwelu *L>-lj jdlj 5jjj(J! (jl jj i aJJ i'LuIj 3j_o CjJL>J! (jVI j^3 
JjjjJaJI jljILo! Lojalj O-il IjLa ~j l^JI <tcj_i^/ (jjs 'Lu^S ^-^J-*-"^ 

(_yjljJ dJ-iLa ii_djJa-i ■ Laa. «L«jL3 4jijlj-i j j i uj SjjjlIIj L^-ilc dJj_>«j| (_yjJI 

(j m a i"it1 »j 3_L> Lt_w a_) 
V (j-aj-J 4_ij_*JI 3jj_t-a C^J-S"^ ' " ^ ' ^ j LgaJI <Lcj-*_u (^jJI 
jj£LxJ (J-^J Si." 1 1 ir^ij JL3J ^J-*-" L?J-^ O' iJ^ 3 < - 3 > :t ^' Lt^LP (J"'' (J-"W 
(jjs (jjix! (j^Ij (_gj-laj ^&>.J (jjs L«_o (j I ( _ ;r 3 jJa L2jJ I (jji t_!jH2j q } 3jjjlLIj ^ 
(_j-iljJ L«_Lu SjjjlILj Kj i"ij I a I jJa-i^a I (^Lcl (ji ( _ ;r uSLx-i (_L*J Si-LljJaj £ L^>-J 
(j! S(_, ' " ' j 3 3jJ_i j^c-i £j-4^ cr^dj^ Jr 1 ^' ^cy" 1 ^ (Ji_5^>- <— Sj-sbj! L«jj Cj-i! 
(_j_3 (.iii .1 ijJLufcj .4^jJlxII ,_£Jlxjj Sj^Loj 2 jtj '^'a 3 1*1 i n^fl tfjbt 

jJLlI 4_jJjVI 4-LS-mVI 0J_& j_p-a (j-aj Sjj-OLJojl (_Ll3 L$-i3 JL>.| j_iSLflj ^ JLC 

. ^Ljj-loII Sjjj cjjl>. i^JL»JL] 4_u_uL_ut j_jSLaj S^Lcl jjjLlJujj! 

p *C "»o (jj-^^ tl^— 1 ^ J ^ ^ Q ^ * 1 ' * ^ iSj j j^ CjLcj-t^j j a i tJl (_^jJ d ^ La * 1 1 
S_jj_Laj (^yi I j 2 i ■■ 'j (juljJiJI aJJt (jjl" ui il • L$J JLlSjJI ^ » j m 4jL;U 

^jj o-iL^i) : LlLilij jt L^j-jtcJLo p i n-^J1 1 jjt ^1j_i_u L^3l!i 5_cj»i_uJLi j j i .m 

t _ r JLc j-iL^ p "' > JU>-j-J «^j_tiaJl <Lcj_*_u tjr JI «Lcj-*_u ' ' ^" 

cL_ljj-3 fiLcj_*_u_i j_(2_j_aJ 1 jj-* i^-L*_L4-J ^(jj-*^ £ Ljj-LaJ 1 JL>. j_i , « L^-Lo 

(j-o S-ILL 99 ,9 3JLJLJ1 Slcj ...Tl tjlj ^ju>i l^J-JI jIjloILj r j ^tl d^j^ 

cLj^/ icG_Cj_i_u jj-* (J-* ^J-^ c '-*-ILj-I1 4-U-ajil £J_A ^_3_S^O (jl 

Loj . 4_u ^SLl 1 <Lc j-i_ail JL>. Jl>. j_i j t c_t^e_L3 LloLs-Lo L»Je-ui-L<3 j«J LjlI 1 j ^SLi 

2LaL_LbL L^jUjJj "Lcj-lm ij] J'^" {j\ ^-il=u ■ uj tiULb j-aVl j^SLj 
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. 4£j^eILo ^ Lea * a ijr ll CjLcj-i_u 
j-Ls^M ijr Il_>J! ^jj-SJl £_LLa_a ijr 5 1 1 ^**. * < Itfji^ tli^^JJJ^ 

J lis M Ij-iL^ ^^^LLajj-jJI i^^_u_u_ij-ill ^jLiVLa i3j-j_<u-t1 cLiajxjJLI 

. S w»£Luu. cl^u^] oh <L,L&J! 

^3 Sj-uiUll 4_jJtJvj»L1 j-LsVI aj flAa ( >;r i^ tj-^**' ^ _}j-a_>J . jj^^SLuj-j^j 

SjLSJLcJi,! a^j*_l)Li ij^yil.! w 5-^/1 j i .ill JjlS La jIj^. (jlr i*Ljj_LaJI 

1 ^-*-^j)> (jj-^ tjLSLo i_dl_L& 0^~* . cjLaL>uV! £j_aj>. i-dLL&j l_L& 

(_ylc La j aj a Q^SLjj njjSLII ^1 4J^L>. (j-a j la I ) (jl (j^-*- 1 J^l <^JLtA jjjijJj 
I Jlj>. a_Ia_»_cu-j OySLaJI ^1 . iclj_i_milU <Lol£ £ ^<-i-*J La jjt I jut . jjs. I jLUI 
! JLj^. (jLCa (jj^J OJ^-" O"'! J L? 1 - 1 -^ °. SjjJtJjJ! L^3jL>.j (j-a jai,jJLi 
(jL^ I <i (j a 4_LjLaILa (jjSij (jl t^-^cJ «l » J j t-> T 1 £)-Li!j^9 0\j L?' (J-*- 0 

^L^JLa Ij-ai tj^-i l_3^j_uj 4 La-jT i^-> 1 JLA (jL^ . L^A^^J ^jJI ^j^ - "" uJI 

gpuu i im^ i^j^SLl! 4jr 3 aL^JI J-;^. Lul£La jl uij j-uiILa j^^aL^. La ^^^jJjj JL>.J 
. « j iMI (j-a ^_)-<-ui j^Lijij ji O^^i * ' o' <J-° 

L^l 

.(JjI_4_4 I Mir a _i£.jJl 
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(_g jJ! ^jLil! - I i a all j-^. (j ii n i"itl (j-o LlLt^aj r j i a 1 Ij . ^!j_iJ! [j J ta u V 

<L*_3j»3 i ii 1 ^ji Lijfcj—a I * " . ^jL^ ^ o j g Lu SL aJ V (2>^_i ' ^ J i£ I iLua-dJ 

jJilcl JL3j . 5 j i n «a Mill CjljLjc-iijVI ,j-a Jj I ta * 1 1 JlCj-JI 3 j i n n uill £-iJI 
^ssLi. i la i ^I_jl3 ^ i"i**i 1 1 £ j-lMI ^jl 1 1 nfll 3_jjJaj jj flla La dtSj 

(__-£l j LulJ j £ j tiaj ! ij^a £j-<-u L-i edj^tlu i ^j^-*-* £ Lt-tTu 1 lu Lo- i ^a>-uu 
LaLu ^ a-LJe i Sj-Cii OJLA . «j-5L__1 3_c,j-i_u» _j e_5juu Lo ^1 LjLo*! _}J--_i_1 1 JL±> 

d) Lu L£LI 1 t 4JLuL>. j^Iajj . j La_v Lkj_7-j 1 4_ij_*J 1 «Lcj-*_uJ Luj-dj 4Ju Lc_a 
(j-lat V ^j—LSLlj Ljj-jSLoj ^J-o <Lu-uil! 1 i la i ***' • q\ Cu£l\ taj i ul 4_j_>J1 

4_uLjj-^SL1I pi tiaj til ^j! Ijt^-J J-^ ^**'^ ^-C j-*_uj jJtiJ 1 ^-jjall • * Ltj| 

<LCj_*_uJ LaJjJij 5JjI_4-4 5_Cj»i_uj ^Lit^ dJj^tlu <CuJL>Jl j3j-U-gSL1 1 3j-^>-t ijr 3 

<>*t| 4X.J-LU jj- 0 J-f-^' CjLcj_i_aJ j-Ox-J! ^<i_5j->0 (_p3jLftIu 

1!iUj S5Jt . Jll £ jufc ^-b ^L*J1 (j-a-^JLi (jiu tj! 1 nlr IjU (jSLIj .^UJI (j-->J1 

^j^Uj U ^Lsl£) ^a-SJ 5 j i . alii ^1 S4_ul-J1 ^-3 j-Lo^L-T (-Ul 300 . aJ 

Lb Jul jj-* *L-->L>«-JI 4-U-t-al! Ij . (^J-ifajJI ~- j ^ U. t \ (J-«l-^ ALSC_UiJl (jy--^ 
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^jjz j-JlC t^j-^ I 4JLjj»La Ji^LLa ^J*C i"i \ ^J~'"" ^ 4 *^ • * J 1 ^-^J- 1 -" J-^ ' 

. I Jul 

«Lcj»j_u c Lx9 tl)3^ ^ LjLSLa ^J3^>* jL-ll A" ^ jj . » 1_J^£.J 

LaJsj J_i 4_LjULll ^-3 jJLajL£ 300 ^1 2 ^ j ^ aJI Li£ g-jxaJI 

JL>- V) ij»jLxo J'C i"i_t 4j Vjjulaj icLxaJI ( _ ;r 3 Ij-J-a 40 (j£LJj bt-Ja I jxa 

J-i-a (j-jl " mi tl Lc.S jj i aaj A n K _i 4jJi1jH (Jju>JLi 4xic d jj i n ill 

jjljj ijJdljj 3j^>.jJkl f. LuiVI (jla ^Lo^/I 3 jJLi jJj I jlj . SjLU *Lui/VI 

w 2 ■ " a j j i 1 r-i Sj-sLi ^1 * ( _ 3 -<Iu Jaj-Lta ij i_sLLaJil 4jL#J (jr^ 

1 *l ^ I c jj-o^Ljl-lLI £ j-LaJI (jLb C^jIj t J-ka-> 3-* 0^3 * 3j-iIoLui LiLaLal 

4_Cj_*_uj t lS!j»U ^e_i Cx£j->u Ijlj • Js^JfcJ LoJ_t£. ci-^^H L-oJ-^- J-*^- 1 

j CjL>.JJS ^1 3jLc 4_OJ_U J-;LC *Ij_*J»JI OtJO LiJUj |"|| J^tJJ L^JJj/J 

dJbjj jljjjj i4^j_r»JI oLsoLj I laj Lu^m ^xi ^"j .4_ujJkl 4jjjjiaJI 4jljI/^I (j-o 
cLcj-*_uj j A , „lt djjb J_a cL»_UJ ^jj-Aj Jl^ ' ) 4_*_o^o Li^ jj-^j-^' tj' 

d j 1 1 11 i tl (j^, 5j > I 1 a 1 1 (^j^/l 4_LtjlJ 3j_pJ,lj i4_ujJlII CjIJ j utl aJJt 

s-j^^ (jl JjLUI ,3*c.^/I (^ylniLi 4 j-jt ir^i ( _ ;r a sLi^sLiJI 

jj^Lflj dlljj .^jVI jjjJLi I 0 j 1 11 ^ Laj 1 axil CjLlUsLjjJLj L^jLuI jjSL^jj 

.* ijL^tlll ^ya j»uSLII Ltiajl cbiJ^llLc * p Lu a ^ajcxo ^1 ^Jx3 jj-* I J 1 ^ a 

SjjLaJiLi !>Lil3 j La p CjljjLLaJI ( _ ;P 3 Sji^>.jJkl ljL>- <l La j xxtaJL I CjLcLxaJLa 

(_f jj 4_LlSLII 3jl_jj_l ^Lo-oaJJ ^y^i" 3_jj|j_JI CjL^,j 1 11 U j .4ILllitII CjLcLxaJI 
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C)l o j i n-»JI CIjjq jJaj cLojjJaJI 0J-$J d iv^ fl (*-t i«Lcj-*_o]1 SjLjj 
4_jjj_lJI tLjj-LoJI ( _ ;r 3 (Jjiil! J-aX. i^jj-u Li-iSLol LLj jL#j>JI (jljJLaj i ii U 

j tali i ■■ ' V l_Lj| LxJJ 'ij- 0 ^' d 0 ' " * " ' O" 1 * icj_<jJI . 4jjjjjej.il 

J « a ' (jl LjJjjC.1 LaiT CjLcj_<j/ "isLual yj-LkJI <1cj_<j/ (j-o J_t£. 
i (jllaJL I jj^jJIj j I U 1 1 (jlSLU Sj^JLtl jajjtLoil (jlVrtl ( _ ;r ijjj3 LjjLo. 

LojLi^. (jJjjJJ! jjlaIII ^ <_u i nil j-£t Ijukj i.ii ill 4^j^»JI t>d2xu4l 
j d>^j t_Ji£ jl£Li l£j j o c tjL^ ' p j Lea 1 1 «Lcj-*_o jj-* ^ ^l>^ ^lcj-^-uj j^L_u3 
(j^o jjjj LajLLcj .^jUJI JjjiILi (_P=jVl (^Ic- tiiSLjj^Tj dJjlajj^s! 

lLLjUs J_i^j I <jl-JJ lLLLlj JU>.j j i ii Q .' ' " 0^-°>" (jt^ ^-^"J 

ujj_oX. ( _ ;r 3 (Jljj ^ CjjIj ijjliil J n i ii (ji^- Jjji^. 3ji£. «Vjj& Jiil .jjjj" 
( j_o ^5-1 ^ j-L^JI 4_Cj-j_u jj-* ^Wj-^ ^Lcj-i-uj j a i "H (jlj3 . l_i_jj-dj JjjLtjJ 1 
' ' ga H d L £.j_uj £ys cLujJLJI CjLcj-*_oJI Jl^ ■ * jj^ijJI L) ' Ujj * ^ U>JI j J ' u^l 

(jSL*j Jjfc (j^LIj • (jr^i *r" ft Jit <l u i iij Ljj-II j» jl2j «u^jL>JI d j j i ii itl (jla 

iji II jLSLal a «J ''■■>i'-" i^j-II i_^>-J-U (jlivJjijJ 4JLta.La (jio j«J 
j-j>. I <LxC jjJa Ltiajl dul^ (Jj tt 1 1 tue^ uj tl Cjj-jJ) j ^* < ajl 

j « i a j ^1 j i uj (jl^ (_g jJI 1^ Mii'^l^ jjjLi^jJ ^jt 3 i i .1 400 J jJa I jj'a (jiLc 

lj_jJa (jL^ jJ L<t^ t j j j ^ ^Lajjl (j^s (_p3jVI ^1 jJaJjj 4jjK i njUJI J^ljJI 
i I jja I '< a 1 1 (_gjj>JI jj IaJU I CjI j j»jjj/jJI Jjl (<u-uj J-SJ . LiLtA 

c^tlllj j<u-ujJI ( _ ;r s j-uSLII (jr Joialj cjlj^a-Laj cjLoLiljtl <j-°J .^LSJIj 

4_ujJllj 4^*\ i iii II (j^jjj/ JLl^JIj ' w « xj-ki II jjjLlIlj i Lj^-^Jjjj>J I J i^jj uullj 

£^^33 (^""J * O^J - ' ^» " ' "** <^>j ^IjIo^Li jjj^ ^Jj <U (jl^ 

j«J .j^aJj joJ L^-i-a Lj! (jSLIj iJ^lSLII jojcj>JLi £ L"Jjl ^jLxj j_u^sj pi talajej 
Ou^^jal ii-i "itl (jSLI .djLflSLII £U£ Uj ' tiijjtja ijJ I JU I Jl>. (2>^-i 

. 2 tl 3_^aj^| (j 1 -"^^-^' Ciiy uij isl^jJI (j^s 3_JLc 3j>-jj (jlr Laj^ig 
Jiil .JLs- 4jI (^yi^. i>Llai. (jSLj j«J 4jSLI iCjLjaLai. Vl OJL^J jjjLjjjJ (jj^ 5 * ^3 

j ■"■•<- jj-u-aL^JI ^jj-SJI £}\sz-ljj (jl^ 

nj^jj/ju^II (j^s Sx.L«j>. c ■ n m ^ Lajj^. 1939 ^Lc SJjLxjj Sjiiilj ojjl>. 
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J< 1S1 (^Lj i}LjUjj J-aj<JI Ijufc ,jSLj . 1939 2 J ' 4.ajj-~ima j -i all ^1 

^j-L^aj La_ij j -1 all i _ ;r II j a ■ uJ 1 ^jLi (j^>*jl 4_L*_aj>JI <J-aX. (1>^J * S J ^ 

. cLlLjX. 4_u_uJLlA «LuL£Lal La ^ u 
.^^j5e_Ll1 ^Jj jjjjLlI! JL>.G cH"^ (j-a-uA! 1 Cj La_j_a_i-£a3 ^$^1 i-dJ_a_i ( j J?e - 1 J 
i a j^pajVl jjLi_) (_3^_*_o fiLuLtiiaJ! ^j-a-uiJI jj-a Lil ^jl jj 1 aj * 

^^j?o 4_i^^ p_i_uLi '"tJ^Jj'" £jL)" J "* 1 ' a Lo>Jl>.| •^5 J *-^I L^- 1 ^La*l 4Jb^laJI 

Jjj^jjJI jj* 3 ijii 1 ..II oj^J ^L^lll <_3j^J! (j Li joi! (>!j^j>J!) ojijj' 

Cj1jL*_oj1 ^1 Jl^-**( i nl jjjjL-uI ijr^ '■**' a a JL9 <( tJL5dJj' '* ^ ' C^jL^ . ^ ^j?e_l1! 
(j-ajj ti^p- (jj'- 3 JJ 1 4->>_jJ (ji^. 4jjj-cJ! 4^&1<j/^Mj J_l#JI JjLlSJI 

. - I , a a 1 1 ( _ ;r 3 MjL4> Ljjjj L^j^cjs ^ *C i"i a jjLjjJLi £3 jj! (j-a Lc j-i jL*-aj! 
<_2aj-u L^-cSLIj i4_uj/J_l^J! j Ialll 4^>.j (j-o L0L4-1 4_tLa£ UiiJj' g| ijii 1 nil jJljj 
3fU-JI j j g i>i =L>.ljJ LoSj i-giSLl 4-1^,1 » i'iVI CjLjLoIII (j-a Sj_u^ CjLl«^ 
ill La I 1 11 U 1 1 \ \~ ^ Jr £ j«JLj L$-La jalsegll j»lj La JL>.| (^-l^. J^p <j-I 4_uLciiaJI 

d I xj- a « J I »> d i-ia-mll O-iL^ .^j?e_lJ! ( i^l ^SLII A * 1 ol-uJI 

j_L«j (_j-lJI 4_jJjjJI SjLfliL«Jkl Cr^ 5 " * jL=t -^' CjLiVjJI (_£J^ jJjiaj 

(jV j_u^ JLs. ^1 4J ' a 1 ujj (_gj-!t J- 0 ^' 1 I LtiaJ I ( _ ;r 3 4jjjjJI «Laijj/VI j j » aj 
. SjJjjJI 4itLj/^LI i«Ll3 j^La! (jl ^j-i-iSLa-i j3r~ i nl J .'^a? ^4 d nii 1 nil 0j_fl> 
<lji < "kJI L!LiJU>. d "1 ♦ i >>j t^J-II ((jjjj^JI jLlJ)) mi a A-Lq uaj i-LILlAj 

J-aJ (J^Lia jl fiC ^1 Ji-Lj . l_i^l^SLII jAjuAI 4jjLL2Jj^JI 

V (j-stjj la uuVI 4jJJ-cJI iLaLUJI Cj\ Laje " ,j-a 4jJLl3 j^'j LiLal ji^! 

I j j I r- Jj , ^« >, 1 1 cLaib J-^JJJ (j^J J- 0 - 3 Cj^LcLia (j^l (_^i>- liilaj 

d ' " 1 J " ' " ^ "J ^ jLj^Ba «^i^jl>) J jjSLqja •SLajLaJI 4i_tlaJI aoAjJI 
^Jj 4_L>.j-JI i-illj-jt Jj)^ ♦**( i n**( 1 11 r*J ' gall «Lcj-*_u jj-* 3 i ^ll ijr 3 -"-^ i n a 

^j_a ^1 «Lu_o 43 «Lj_j^_u3 «Lu_o 3 ,4 L_Lc J_jlj_) (_£J-JI ((^j^H_u_oLaJI » 

» )j-aj cLcj-i_uj Ij^l 1 11" ^jt (^G-Lloj-oJI (^uL^J ( 2>^- 4 - 1 . ^jl i uJ VI J-a^. ' a < * 

.jj-aj-JI -iJ-a-i 3j-fl>Lli jj-* 3jLoI1j_oVI LtSLa-a ^j-L^aJ JL>. 4jr JI tJaJI «Lcj-*_o jj-* 
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3_i JljlILo 1 * a • ■• «(j_ujJl j\ <<(j_5dJL9^ aI JtseTtu*! ^j^-*- 1 L- 4 - 1 ^ 'J-*"^ ^cy 4 "" 

\ \\ A ^ t J-^-T *— Cr^i (J J ^ ' ^ ' (j - * tJL^- 1 ^ Je - 1 cJW^*^ 

f 1 Lea all Jj^LujjO Ju4-^— 1 (j! cL»_a <— )Li_*_u ^o-ltJ (jL_uJ^M (Jji_>J 

3_LaL«J! 

^1 JUy" < nVlj naJlj p j i i aallll 4lg_i_u ^ A l_L>. 4_il£La jJjj d jj i ii ill IjUjS 

. !jL>- J-fJ^ o^4i 

i^j^lJJI 5jjjL«JI Sj uulll jljl! i-^j-c. (R.W.Bussard) jjLj/^j 

ui c 3jU>.!j 3j j i^J-<-u (j-t-g-tJ I e. I i a a 1 1 ( _ ;r 3 J^J-JJ ^ (1>^J ' 

»j LgaJ I ^lCj-uj (j_a «Lljj-3 (^jJI d A , ,.t1 t J_t - £a3 LaJ_t£,j . Cj!jILa^i_jSLI1 

.4j!l>JI S^jjSLII 5j>ji/Vl oj^j ^^k* S_lUj«J 

(j-c tiiLijij-lSLI^! jL»j^ jj^LII 3jlJuI ^1 jij-" . ..I jj* 3^>.jH2i! J^1>JI jl>.Ij 

( __ r JLc (jj^-J LaJ_i£. LuLjj^^ 4j^j>- *u I jl'^J 3j^>-jJi! CjljjJ! 
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Cjlj jJ! (Jjlj>J I jl>. ^ , *« ^JJL>. ^1 < til £_o 4_Lloj_oJ! jj- 0 Lo 4^1 ' M a 

l_Lfl> (j-se_l .(_psjVl w I C L^J J-iiLa j<sJ jLtjl CjI j <4jj/J-Lfl> (__,-fl> OJLfliJ 

. 3j-jJLt-a ^Jl (J_}L*J Lc L$_Lo Jl>.1 ^11 ^?ej>. £-Lu CjL^jL»_a J^tlLl 

, Uj ^ , ,, 3JL>. |_£ | jj L<j^jj>. (_Lt^*j i_g jJI 1 1 j"". 1 '^ * i *-4-*- a 

Jj V JjIj^I Lol JL>. I J-_H^>-!I o' I 1 1f Sj^a- i"i (j-a LUaJLm La I jjj . g-jl i iuj 

J jjiajj jii^La ji^i jjj Lila j 2 1 ■■ 2x.j_<j/ (jLa dJJj ! jUq jls I jjj^j (jl 
(jll! 3_u jL>J! Sjja 4j (_$ aJI ^jl i n't! ! jut l^jjuj 3_uL\!I ^ jLLo? 10 

(j^e-lj .(_psj^/l 4-ujL>- j-ajJ JlJ 1 £ <_Sj^>JLl (_paj^M ^la i ■■ ^1 Lj_uia 

«Lul j^yfl I j^** Ljjjju Lij^/ jl>.!j» j-Lu (_yj.II cjLcjI i ."ill ^LujVLi j < i"i i 

^JUs-lj J JUlxj ^jl i ii "i" (jl Lg-lSLaJ <LiSI Lca3 4Jij_a (^yfl LiJL>-j lilj . Li^-aj 

(_£<)J3 (ji_i (_gjl i ii " II (jLa ^ S j a — tl (_5-3j • LoLxj (j»j iU ■ La i uj (^ (jj'C i i n'q 

^ o < ii j_fl> i ii "a d . '--.'a 4_i£j_o ^fl L$J j t i"i i i u (__ r IiJ I (_£jJLJIj 4_u jL>JI 

Ijjj . (jja-V Cjjsj (jjl" ui )l La>JL>-jI (__rjJI 3-aL«JI d j 1 1 ii ill 4jjJaj 4 i .h'ij 
r I i ea a 1 1 (__,-3 3Jlj>.Ij dim J-«-i jJL-u-u LuLs ^ JL>.lj jJLxIl Li£.jLcaj j n" i »l 

, j_tiaj| <i^.j^uj (j_a «Luj-3 «Lcj-*_o 

.Li /^ 5 I0X3= (Li 7 IOX3 )IO(Li 0,01) 

jil^l ^Jl>.1j (Jj_*_4-i ^jL_aJJ 4-Ajl <>» Atl d *^ A , ,.tl (> Jui jjl A *t 

j-ta-jJ (_J& ^_*_u j-1 1 (J ^^jJ Lll Ljj i f. j LtaJ 1 cLcj-i_u d_uj_S «Lc j-*_oJ 1 (j ^Su-m 
L^J (J_u_^_lL cLuLl^usJI cQjljJI i>J^J * ujJLlI c_3Jl^J1 . 1 Jl>. j-l-iS" Jl>. ^yJI 

J-1 1 ^2)^-4-1 * -ij Lj>^ J 0- ? 0 ^ q ' " ^ J -4 ^ 3 *— 5 1 J-t-t-" Cllu J-t-U ( i£^1 

3_}^>.j_U cj Lc L_oJ Lj jj-uLSj Uxui> CjIj_L_u 8 ^-Lu (j-*>J 1 jla ^Jl 

2 I J^ij>. 3j^?e-o j^J-a d^-^ J^l L)^- 4 - 1 ^ .<lMfli all (jr^. 

(jL^ ^-i-LaJL)J . 4_u_u 28 J^l^- 1 JLuajj JjI 3j^?e_a tjr 5 3 I ^Cj-^ij^JLI i4_u_u 

30 (jpsj ^1 ^ 1 C (^tJ-Il (j^SLn-o 3j^>JL1 j^j-a ij7 }\ 4_u_u 2 I 
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(j-aj t LuLs J-t-oi (j»a J^>«i La t— (jj ■ * *^ (jj-^i ^ *" La J_Lcj . 4_a_u L_aJi 

jjjo. ijj^I L&l3 5lc.j_.JI Jj^jj ^.-Jl (jLa SloJijII 4-o.LLtl 

(J_a_>- ' al A"tVI * (_--o* 1— eJ ^ a i n" i__3aj-u »j-Lk]| «Lcj-i_u (j_a 4jj uu II d 1 <^->LaJ1 
CjIjLlLo Julj Jiojlj L_Sau-uJ d Lid i all (j-* *Lij_u 56 (J^L>. i_£\jjjl11 (jalCJI 

*L>.^L_U (jL_5 I J *s i» j . 4_L<_a (j ii n I i se aj a l->Laj (_p3j^M J_x_Lt (j-w i ntl 

Cjljl_Ua_>JI Jjl—LLo (ja_£JI J-iljo A i i i ii itl 2jj LaJLtl <_ 1 1 m-v «Lul LtaiLlI 
dJLlA (ji jJLu Vj .2_b-j_tl ^ (j^jjfcju (jjjJ! diiJjV i La "a (j£L! j iSjiJl211.I 
( j_a £j_j_u| fiLcj-j_u_l (jloj^M w 1 C Ij 2 1 (jjlU! 4jr ll CjLo^mi (JLt_ujV 4-OJj-La 

. c a i I 1 A f ^ i ,. 

' allscJ ^ i *j w La£ ^ < ^"tl Njl ' U J ' ~" *J 'Q ' jjJJJJ* rQ J ^ ' cj! 

La Laa-j I j ,. ( _ ; ^L!I ^_o-*-Ltl <j-u 4jLaL*JI 4-djtiUI <UjI liaiLtl CjL£>j_U (jc 

. 4_JL»JI d „"j ' eaJI (J53^ JiiJ I JjLuiJ (jx. JJjLjjjJ ^jLa-l O-iLli-! La jl J ? o i 

La Laaj j»a-*-Ltl ^1 j-Sl i ii i i ii Lji (jJi! (jr 1 ^ ' LLutAjl J-ajj ^S-I ! _>l (jSUj 
j» ^c_JI l_-_>l j£> (jLs i Ljl_> ^ i ii n i"itl LLaLLaj t^-^l ^ i ^ , *:,",<" Lo JuLcj . J . y, , ,. 1 1 

. LujJu i_3aaj/ (_£j_>.VI 

. jj>.VL La_fl> JL>.| £j\ La -"j rt jj-^J-^^ J ^ 1 "^J * LtiajUl ijr 3 ^d-mll ^jl 
(J-4-aH-uiJLI jjyJl «Lcj-j_uj j a ■ * VI p I Lga.aH cLcj-*_uj j^l i n t ^jl ^Laj i * 
^jU", , ,, i Jjfcj Stfj^iijj ( _ ;r Uam ^1 Sj^jjlII g^tLaj i ■■ I Jjt S^^^UaUl I jLa tj&lj 
j^Lcoj LijJ S^tjjLL!! >—u£ o j£jj Lax. < a b 3c a J'C i"i_i j j i uj ill JL>.^/I (_Lt->^ (j I 

^JJ JLS.Ij j»JJ J JJLAJJ Lul J J i2u I . 1 U ^1 » U J_t 

(jSLIj J,'^~ mXI (^1 4cj_<jij jiLaj ^1 Lu£Laj 4 j 1 1 ii ill A^j LaJLlI <_ i i n~>- fl j a *t I 
^j^J ^Jj~r*i i n a ^^j-UaLtl 4jr II j^"'H ^jl ^jj JLajjLj ^^f^ Ljj-LaJ I jj-* J^J-^-^l 
^j^aSLj jj-^ i (J-°>^^ *^J3^^ Cr^i J ^ ' i I jl ^3> dJLjJ tl)L^ ^aJ (jy^>* ^jl 

Cjj^Lu/ ^Lfl .i_3^Lo-I CjJLaj (jl 4-lSLaj ^(^yjl/ (Jj«-aJ (jl (jrLc. IjjLa 
Jljlj i_gj_J! j-a^l CjJlJj H I j alii (jl (jjs tiJLilj liLal C^Jtlaj (^^jjsm 

<USIa i " ^JiX. (-J ix. (jLflij-JI jlj-c. (_jixj • ^Lt3 ljiaj».jjs Cj-iI CjjsJ La I . >■ a I ~ 
JL>>j i*Li^aLr»JI 4-u i u ill (j^ljjJI (jL<i»J (jiLalllj i2 ( _ ;T A-u^lII jJL>JI 

^1 "i i"i i hVI (jV 2 j a La i 1 1 ^LaJLall ^gjijo 4_l3 j<uj (jiLoj jj» ^^LSLII I jjt q] 

» 1 d 3C ' " J 1 ) ^(- 1 (1 
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£j\ 1 ' aa a * rt (j-\_sjjLj -S^>.J 4_jjL5_al (j^o— — 'j—— j (jjj_«-l OSH^j^ (l>5-^9 

J-l^OJ pj (jy— 11 1, j \ l"j L^J-JLJ C?~^ ' " 0 ^ ' "**' Q lI*^ | (j-C->JLi-_ (j-OJLjJL>. 

J^'j C^J-^T 1 ^-L^be-a jLtjl (j-aj_l (JJ^J LaJJJ . — — a I Jj** O—l 

(jt tali ' ■■" L_Llt ^j'^J**'^*^ . uLaJia \ £ * rt JL>-!j JLsu 4_<_uj La_a_l (j^-a ^S— _a Lut 
j-aj"i i njj-- (<s-CJ (*- JL *-J ^W^'j-^' 3-5-111 lLIcUSLi £j_uJ_j ij i o L1 1 (__!! .^o—j 
J i ii 1 i ii " i 3£j->J1 C— — U— I (j^**' i ii JjJl~£j .(JL\1! (J-ij t n Lc (j—^j-a^o— 
(j-a <__*ljj p j j a I (j_a tjl— ' '(_5-lLjJL>_3 ' £ ^! J ^^Jl— 1' — -il-i^-^L! I M'.^- ^ £-iL— > 

,_jIj_>-}L! Jj-iaJI j-jLj1I1 1 <>c. Llui 1 ^ajjj <>! i^-lLJ! (j-aj-!l _,a (j_Litl 

(j_> itfjj i^-i" <l)5^f Jd^r 1 j^dj - ' L)l— I— 5-a-a qL5 j ii i nil (jjs 1' I J-A <j' ^ 

.jjs-Lj jl La (__L_aj M_a 
Jj-ajLj 4£Lj I mi" a Ja^a-o- (j_a SjuL— a 3-ajj (j-a «LlLc1 (__a i_ajQj ^ljjLjJI (jl 

— « ■ 1 1 jj_ I J ___| I j 1 1 — — L-ta-LaJ 3j 'I i -«"alj 3_l3L2j^ 4_t_.Lir_»-l mJj— Jl'caj 
(jSLaj V (_pJlj 3 j i<ij— Jl *j j« — jl-Jo-^/l (j-a w i -JeJ V JJlC 3-a_a .jls-VI 
(jiaju (j5_Jj • ^-xl! SJljjlj — j LlILc 4J (jj5_ j\j a" i nL (jjaj_j i L^J j j Till 
(jl (j— -a-i J_L_i ^^a jj SjLs- i " 1 1 a La « I a (__3 _JJL>_ 11 _jl J_»-VI iJJt 

cjIj-jJuJI L#-ia ^* - qj ^jt (2)5-4-1 cjVL>. t_dl_Lfl> tj^a5jj ji^j . ^tjjllll ^j^tx 
i^ujLUI cjjl>JI ! j-fli _ul'ol LaJ5j . Lu i u t ^ a^aU cjMj-uj mJ^Lu^j 4JLwjJI 

. J^Jal j i r^ij (j-aj-I! 3jl3|j ^Ijj (jV OjjjIj jljlj! 

^ J5 «LLa j_u5J! i_a.il ir-i i o^-'j • l$J <3T ° cr 5 " (Jl— — !l ol 
'-. 1 .' 1 l? w 3 lJj> ■IW Lij— »l 1 . 'j ' (jl 'i— — >JI (j.——^ 'Ij-^Li V! V (2>5Jj 

(jjj^_Jlj L_J 1 (j—jjjj! j ,i~.l'ajjj v |_ ilj a (jlS i ^j^-t I 1 1 

!jj__a 4j i— iL— all (_L_5C;J (_>— >j-l! t-A—s - Jl miILj LL— — a Sj__il! —jLjVoI) 

^J—^-T jj-a <L>.Lo- (j i n^. Lx-ij j t ^ a^H—ll ^_a LoJ— L»3 1 cJLajjj ci Jt - > * 1^>^ 
(jV ~j o la «L)jJ (j5Li pJ ^aJ ' ^ a 1j se a C~l ajjij d j < C~)L5 1 ^oJj .^l_t_Ll1 
;_g 'I i ^"aVI jL_u_J! — jljl i ii a C_— l—i-l LxjjJLa iSj__lLI —jLjVoII I i .m'ij — • ■ ai 

3jjjJJI 3^-1 i u"l j-l^j iSjjLUI 4j1__I t_jj_>Jlj _jLLu^_i]l (__a j_u_J! 

i^c^a j-;t_ mi ^Jt> (jjjjj-j_J1 (j5-Jj * J-^-*-^ ^-1 5 p-I— — 1 i all i a (j— > l^-OJ 
1 ^ j mi (JSL__ V jL£L> .^**i a-LxJLuJI (j-a (j^o-t—a (j_a Uj— ^ ^^1— jjl_tHj 
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£_ls! jis (j-oj-II ^ ! jjLc j^L-u (_g jJI Lil>-j <ji <_>i=j_Liij JjLlU ^^iaj 

n jug i ii^jIj^I j.jJLaj t. « i n~». 4jlj 4JtIaL>. ( jjj^j_a^J^ LsljJL>. (jl ^Lulj-il 4£LLU 
. Ijtjl I j i hT ^jJI (jj<jj_ajJj^ J i aj (ji^ i-LajaJ (Eratosthenes) 

j se 1 4_Ljl_4_4 4jj^t_i 4Jo*j-s (j-ujjjj^l ^* ' tj' ^ * (J^* 1 -^ 0J^k 

5bs-}UI ^ t-jl m i .iT-'tLa . JbJoJI («JL«JI (^JJ I j 1 1 ajj i jj-ic SjLc Juu <-Jjj.il 

CjJLs- jJ g-j La 1 1 Jj .ji-Lj jl J's mm Ij n"->. !j— ol I 500 j»L«JI ^e-i (^-3 IfTj-Lai 
(jjj^jjsjjj^ 3 JUU j I Lu^Jj^iUVj jl i L-±AaJa£ I j-i SJjj ^ jjJI CjJl>-j Lt dUj 
j»L«JI jl i ii U (j-SLIj • 4-jJ?j_j_a^l JlJI ( _ ;r 3 Lu^aJaST 4-«_oL>. j I i jjLfcjl ( _ ;r 3 
J j S"i i ii 1,1 ij^S JjJ-i (jt^J -J^^i J-O*-* l£' OJ- 3 ^ ' " ^ ' u".'-' " ji)^^ 
<j_a J)J-C ,Jj>.JJLj (jl (j-ojJ! ^ jjaL-ull I jjt ^yk: (jliT (j-*^ 

. ^tjjLlJI ^ j i hi j-j-i-i (jlj 4^ j_i SLoHlLI 

i La a Ju>.j_) (jH-II ^-Jl^ajtJI dJJj i ^ uuS[ j jjl £jlj-!l JLjJI (j_o £_aj 4jl 
(jl ^e-jj I'll (jj^LxJJ i^cjjLlI! JjlC 4-Jl jfi fjc> ) jjl L#] LujLjjj ^jtVi i ii l (j^e-ij 
4 i I r a. 

O-lSj ^LaJLaJI (j1_ujjVI (jjjX.J^U 4 j <i Ull J-JLajJ! q\ ^1 Cj JLyj i » (jl^ I j)Laj 

(j < j i U j_al S^Jij j<tl (jL) dJI jul Jol i nil \l VI I i ,i I alijt a CjjSjJI 

jj CjJLjtj i ii (jl^ IjLoj S^ala *j j«J =LLuu 2500 , U . ..j" 1 1 (jiajj^/l jjtJI 

4_lSLl-iISLiII CjLiialllj (j^XI j»!j_L>.!j 4 T ujjjtjJI 42jjJaJLi Jo-VJ jai«J! JJ^j 

jja Let Luj Lu! LiLo-I j£Lal S^UJI jjjlSiJI ^21 jljjl>JI ^jiLill c-jjImVl 
Otjlji L<ujj . (jjajJ! (jjs Lij_S (j_j^ mi r jl (j^_)-3 ui r j-Jj-i (jl I i»tVi i nl 
Cjj_jJ| CjljLjolj J i 111 i_iJl (J-J-3 '"■ flJLaiJ JL9 ^ Mii'^lj) JJjljjjJ CjLaLjjj/l 
Lc_ij Jl!^j i n (jl^ La (JjJLlJI jcJLtJI I JLA (JiLo ^£ . fiLu_o 4^1 (j i n <a~w (j-il"i mi >j 
Jl>- . (jVI 4jIx. ( _ ;r A LtC i.'nil"-^! JL9 5>J^ C^jliiJ (jjl'i mi ilj ^ mi i'ql J) 

I j * " JL>-ljJ VI (jSLxJ Vj 4j_o-lU L^>L>JI tjrU^La CjLla (_g J-La <_3jL3 JST (^ 
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!j^j>.^j3 l_Lo jl>.1 tl)L^ Lt «Lu-u 2500 (J-J-S i_£iJCbt_o (JSLjUij cjjl>. Ij-jjljud ULllL 

I "_La_i_u Cj_iLSLIj . ajjc—cJI (^J^l Lt35L>.j_] LjJLc. aj *~ i- 1 . , U 

Tail) "l J I iljLjj IjjjjJJJ-Uj/J JjLjjJ fO^JJ l(_gj|JJ I I II Li!l ^1 <Uc^t tali I uVI 

^^5c_J! (jij ^jjSLI! j A , „tt jJJaLj/l ouLdj iJjjJa <j-°j ^"J-iLc jls (Ceti 
.5Jj_aHI j-j-c. i_al mi's" i .iVl (j-ixu I j j' a Lxj (j^j^/l jIjla LJL>- i? 
T " 1 " liLH^' ^i)^-*-*^ (j-fl-ui-!!j 'yj^j 3»L^aJJ Sjijd! t_jl^jJ! (jAu/j 

LjjJiu ^aJj .djLibSLII j j^a-ajJLi kse-t ■ '• ^yLuil\ aJJb ^ duL^j . s I L^aAll jL»_i 

ji /n i n->J,l (jl^ La-oj 4-*^J1 (j,-* 3jjL<-aJI (jl LijL>.^J (jL«jiLi 

tA-L^j&Ill i ni l (J5ljl L>.| a, 1 ^ rt w ^ ^0 **J J* I j '"-^ w uVI 

c_t£^^ jj_a jj^jjj^j-lj j n t ' 11 fiL_Lj_ia_uJl » fiLjJLlll 3_]Li£LJl c\_La 3_)j-iLa ^JLcj 

j_lC . Llajl J*\ i"i_t «Lui/Vl CijLui JLlS LtlLnJ ^^yiajjl JaiJI Lai 

La J-in (jl-ijl jl (1>^J • O*^' ir^" f S^^^ Lr^l J " 1 " ^ (ji) - *^ 

i Lu^j^ JJ-°^' ^ Ui^-'J I uuS! a jjiiin i"itl al lalll ^ j i aJ 

jj^LjLmJ .aj^ilJJI (jJJ t_jl_AjdJ SuiSlJI 43jj>I!j iJjIjJllj 'SjljVI lAla-Li-u 
( _ ;r lJI 3_u^aSLII 2 ^t^WI Sj_u£ CjLal i n a ,j_aj S^Jj I ; . A" jjl 

. JL>. i"i 1 «\_t£, jj>.^1 1^ < ^* * i ^h-^ i J^^ ta ^ > " Cr^- ^-'-*^ 1J ^ J > d 1 1*11 1 
£j_a \ \ \\ A ^ t j Lxjl—Li^La ^la^j i i-il!jut .jjijjj-" l - ^J^*- 1 t — 
. fiLuaaiill CjI j i i nil 3_*3L_u-a (j-iLufujIj jJjLjo-Jj 'J ' "J '"'"j^ " ' "Jjb (J- 41 ^^ ^ Lb) 

(jl JJ-iJ O^-i 5jj3>_jJLl 4_u^oSLI! tLaJajVI JJi^. (j-a (jjJi^LLa LLmJ 
Jj i<- i i asej& JL>.!j ^Ltaj JL>. V j_<I/Lil! Lijl^>. ( _ ;r 3 . I Jl>. j_u^ JJl«J! 

JjJjJ! (jS-aj J^'j-j 5-a j t"> i a I ^ i a J^Jj 0-"> J L'j'j (J^jj t^j" uiXI : Cr J * <iL Vj' 
cljLal i ii Uj LijLalV 3 n i nitl a^stuJI jLlcVLl liji.! lil-<LuiiJ L^jl L^: 

»lj ?" i ill (jLa I j^jtj . u ii n ."ill (J^>- 3jjI jJI i_<^! jSL!!-jLa3^/l ojla (jij sLL^sLall 
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(jlOjJI 9 ijl&oJI J ft in 1 1 



«l! ^jij JljljI ^3->»J 4_o^S (j-* <UAL>. (^^J-C -ij-iic (J I jJa « 3_aLj 4£jj>.» _i jjJ^i 
[ay n->. 4j<uj«JLI <_.£a£L!l jiS-i LoJLulS . I <j ^ ' • Laa. 4_4jLjs LjI^^-j 2 'a \l ■ ^ t U 

» )jj9| tjjj ^^_*iILa lLijv ijr II p^**' ' ■■ rt ' 1^^ jj-o V^sZLa » i^Ja-Lcaj i_3^_*_u ^sj?e_LI1 

4_ljjL>JI * )lj-La_usl f^y-S 4JLjj»LaJl ^ jlf J^xLaJ (j! jjSLs-i f*-? 0 

(jlj SJjLijJkl OJLaj-ll CjIj-uQJI (jlj . LuJI J>j-a-Lo (0->>J t_ij-^l (_£ -^jLj-i 
(j_c ^j" J **''"'**' ^ 1 (_J-*- :> * J '— ^ ^_*_u L$J^**' ' t o LaJ t 2_a j\\ * ^3 4j^iiiJ I ^ I 0 JLA 

jjLa i jjLjjj («-><j 3 1 1 'i ilLi ( _ ;r i>.j U«-^3 4ilSL!l j j ■ ae ,_jalj-a i_i£j^ 

La ^-us^aJ Aj^j^o CjL>.ljl j^)^ ^"'J**'^" ' ^ J * ' rt LJ^- 1 D' ^ ^" ^^- ^ ^ 

JL^J .(j_aj-!l (j-a 'J 2 C SjHi! t—lj's i nl'lt sLUsjjla «Li£|j^.jj^3 CjL>.^J (^i^. 
I n it^L^ (j^J -^J^J-^ f^? 0 iJ,^*" S-^'j^ L>^ O-^^- 4 - 4 (jl !_£j^>-l 

(liJLiiJI J-ij^ (jj-lLS i_4J>-j^-l >."' i i n-v) CjljljLa i-dj^tlj i^i t, I 

Js2_>JI »^ I n I ^jljJLu CJ^ ui_LLdlJI L^jj i^jUjiaXI ^ j 0 ' j^j-II ^ jl^ 

4_ijj_IaJI I j j'a ^ ^*_JI (J^>- "-^1 j£LII ' a •^■'^ I I ^J-^ 3 Ji^ 2 ^ y^ 5 " 

iaj r II (j-^- J >l LtoJI ^ ui ♦ U <>.tl ^ ^ I * 1^ , ^ I ^J*C i I c_t^t^e_] jj^-JI 

<_ajJaJI ^1 jij-" i nL j I t(_ySI liaAJI i_j j*C i nl'itl ^Lol (_j^>j^ slLsLj/^j dll 

I j a se rt c_*£^SLII (j^, (j uSlj rtl (JaJI ^JliiJ V ^^jJlllLij >j J q ^ 1 1 p 1 1^ 1 1 

4_]^>. I ^JL^. ' * (jl 4_ajLilll 4JuiilII jjy^J jjL>JLI aj?e_l1I j^jj-jj 

.3j_u^ 4ialj^s s-^'j^ tdJUj LlJI t_jj^Vl 4HI j»>5=-cJI i^f LjJ jjjsj 2 1 , ,,L>. 
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OlJO 4 * ~n^\ slLsLj-uj-j 4_l^!j_LI JLaX. \ '"■ a 3j_ji.^/l Cjl J i i ntl (j^J 
Jjiiaj J*C i"itl d j ir-ij-aJI 3_jjI_JlJIj 4jjL*JI ^a-iill £ya JAC *lj-a->JI 

«Lui/l ( _ ;r & 4_u£jSLI! '"«! ajJaJLtl (jl 3j_uJvl 4jjJilI! CjLu/Ij jJI CjIj . <o!i 

jalaj 3.jj3a.u.a£Ll 1 CjUejVI (j-a 4c jAJ*-a Cjj-jIo.1 JL3j .Cj!j_>JL! ( _ ;r 3 ^-^^ 
ijr II t^-iJ-J 4j1 ' Sua * m£J-J1 ^^-^ (j - * j^-*-^ (1)-* ' " rt ' aj^u a ^ysjk 

(J-i-S-J 4_a_L.<Jl (j-2j> tLallLg&ja CjLfljl (J^vLi. uSj-^J ii_i£Ij£L!Ij ^_o^c-l!I J'n 

(J_lSL!I (jl (_^j_SJ! ( _ ;r i cjLiiSLlII (^Jji J-"-*- 1 (j-a j « < <•> 
L^jla ^Lajs-I cj! j ^ j i Lajjcj . L^j_>«j i_£jJ jLiAJI cjLujjcj ja^tlJj 

i ta . La Jlicj . LglLu j)L>- 3 jJL (j\j>.j|j JLj^JI jLc I n j i ii iCjIjLiJ! i_)Jl»iJ 

^jLiill JLaIL«3j . 4JLjiaJI iJJl^j jLJlJIj jLiJI i 'I i uj tjr^ 'LlLsjlII j n" i uJj 
I j","al , ,. |_ , , jLJLllj jLiJI 4_3Lj£ (jlr 3 i^iL>.j i4_lIj^/! Mill (jlr 

4_J j^" ^ ^»-lJ I Jaj^jlu 3- <a -?- a ^ la i jjSLat (l>^4j • ^ ^J^' 

(2) - - . » 

4_ujJLJ1 £j1 ^jJI L$-La I *"l rtjl^ 't 4jjLa_a 4_u^a£ d o la H *j ui£ ^ :tJ ^-^^ 

t_^l j£ JL>. V ^jjs-I Ja^j_Zu • 4_^>.jL>JI Sj_uSLII C-i^l J^-I'j Cr'l 

I mim Laj>o ^_j_t-a_i3 jLulIIj jLi-II I Ji^* Ij-jJl^ £-&sc-i ^j?e_>JI t— 1^9^ 

i3j_>J,l >L>-jl ' a uijSu ■ ■■ *Lu£j£LJI ' " « I "j taJUl (j-o £ L»j'j 4 US[ i"i" (jl JJ-JJ 
tfJLA Jfla (j-o 'Lj-ILc CjljJjILi CjLiiu ^^=_Lll ^J'J Cr^ O^-^fJ 

3j-_>JLI 4_j_l^^ 4_a^Ia_La ^Ila JL>.^j .jLulJIj 3_jjLiJI ^^_jjlII 

■ l^I ,~,K'u nVI j laj ~ 
l_^_La (JjIs JJLC QJ^ J ' "J 'O^J^ - ' L^jLiujs j«JI 1 iJJLA (j-a (1>^ 
I (g I a j_uSLII tjj'Cj i iij . LljI JLC i jg j Lc T QoSLj La-Lu tSLlJell Laj^vLaj i LaLuiax 
Q^'C" i ii joJI^jlII OJLA . JLajJIj 4cj|jJI (j-a I Jl>- 4jJLc 4j>.jJ) (jrlc 

4 Juils- O I ajja-La ^LJ jLa^I SjLcj 'jL^- 1 »l 1 1 nil (j^j <i i"i 3jLc dJLLt 
jLa^^/l ^* 1 ^j^ < s"l t -J^^ ijr^i (3^' (3^° ^? ^ (jP^J-^ (j-* 
JU" , ,,j . I j A , * i LJaJi-a & 1 a i nil LJLc I J .'^J^ O' Cr'i ' 
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(jlojJI 9 £|I3joJI ijS jniiill 



Lc-ij ' ^j*'*""* j » I <-£-JLLa ^j^£Lu_o sLujJLII j 3jl_ljloJ1 ^ ^eJJI cjLca_aj?e_4-i 

1 1 La 5 '■» *C 1 11 I'll 4iaLu/aj J^S <1>^J Lf^Li iJjJ ^ -^^^ 

tfjUk i_al mi'C" < .il ^ (j-U stlaLtJI Jiill JjLj/J JjU , U V jC^tiJI 

j«JI ^jlILs . L^JLu La_i3 4l>.l jda Uxm> (jyJ* O^j-^'j (jLSLL I i<-il jjs 

' 2 * H 1 ^jjjLS-i ^jl i u tVI j 0 c .Cja_a_ij jJoj ijjjjLJl ^)L*i L^jLji i^^E-Jlj 

^j^=_iJI 5_jjL2lLij cjIj-U ^LW 1 i^J-Ij (j-o J>^' 0 " " <~<\\ j-^j 

(j-a Lgi£ LgjLo* (jlijju JljljJI 4j>jj_<j/ 4-uI/^Lj-a djLlLs jj QoSLl La 4jjI/I (j^e-i^ 

^LSLCII o.La 2L>L> jJI 

j i'"* jLCILjj Lal_a-i 4^jL»ILa (JJ^ -^^Cjj 4la-«J (_^uj>JI 3 J I j" a 4jj_JooJI 
(jLiS p a i II j k> * d j s»J jj-^a Lval . I— a 1 *m mi <_Lt-dJ L$ja^ tjr ll SjLiul I ^ *^ 
Sj-J-LaJLlI CjL_LjL£JI CjljLjJLa jj-a Jl>.Ijj 4_1_ujId 4_Ua_aj ui ill j^LCJI 

3jljl_J i JLlJL>Jlj CjLSLlLu_oJI jj-a ^t-la 1 ^jjl^. (_>-3 J-aJu Jjjijfcj (^y^JI j-AJtJI 
. 4_u^c ^1 SJljjljj 1 jaJUlJI Jl>. ^1 dill 1-1 j i3jIjJlII (_j.II 

jjLsjj oj a" 1 11 a ill JLs. I » I ■ V» ^ 1 1 ^jjs-Vl joJI^aJI 0 JUt 

^_it j_jjLlJI 4Jajel! I i>JLA (jla j jj ■ all I_Lj£j£ '■ I ' 53 1 ■■ " jj S 1 ■' 

^_a (j-^-J-ia-J^I »l a I < II ^ j a. I j " jj^. 4-x»A? Jij V sUiejjLj i—sLLajul SJa^J 
lijxu C^jJI I J-tb ^jjs LiiLtj 4Lujj La (jlj d_uj/ 2500 (J-j-2, CjLijjJiJI »l al<* 

jQ_^J l!il , I \l A ^ i j J , ^. rt-p , ,.l ^ ijr L^,-JJ-SjJ ^jjlj-^ll J-;^ ^ l"l"l i I 

.^^j?e_lJI j/u ^LojJI 
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. SjIjls- (jyJJj iiiJI ! jut (j-a « ( _ ;r <I/ (j-JJj ^LjjJIj 

cjljjJI jj-* ^ * ' Lajjjli cjL1jj->J1j . <JliLL1 t J-u < u 

£^0-1 p a f tl . AJ a f 1 1 ijr 3 (j-\J>.JJ Ji_L$J1 »1 <"(**( ( liU 

. (j\^.J)j JLl^JI (j-* 3 d 1^* fl t_£ljQj ^jJlj ^oj?e_l1! (j^- 1 

(j-a Sj jU'q £_u-a3 ji ^lOjl lijj • o_5^' ^ ' ^ lS^' 
(2yiAx^aj (^jJI 4jtla ^" j ^ a ' III JL>.| JL>.G ^ ' a * 

Sj_SLa i- . i .i J I jjj, I I jut (-;r i-c. j a" i .."j (jjj^i- 1 

^ta-fl <Ul ax 90 J^e-i J-A J->^' SS-Sj-o-La 3j j ^1 
SjL>. Qa5j (-^^ 1 " ^ ^^^Wj " £ ^LjJ-° 

Sj jJlj i t-^J. cAallll 4lg_i_u 4jLaSLII Laj 
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Sj-a JjV C.<^ 1910 ^Lc ^ Oji' j3 

cjLjjjUSLlVLa . Ljia ^^jj-jLiJ! p i nILlI (^i^. cjLi^pSLlV! p_LC (j-o £3-1 £ ^^- 3 > <J -^' 

_}J_r»oj . d j il i ii La£L>. i ^ r cjLj d Lse miTIj . Lj o i ul ^ ill i 1 a 1 1 n-w LuLij-^ 4j^s_*Iia 

i jjLJ! (j^sJI! j n_ufcjJI (jJtj^Sj ji! ^LajSLII (j^al^iJ! oLjjj^SLiyi 

<Llili»J,! SljjJ! jl>-j3 SjjJI (Ji-lj I Sj 1 cj ^^jj^J! (jjjLii! 4jj^iJI sLujJIj 

4jo^e_*IiA CjLjojjjj-i jj_a 4_u_u_uj ' 1 ^LilJ-Llj iCjljj^liSLJ^I 4-a_i£. dtJ>o t^;»-*-> 
dt-arv I jLa . a j j i i o CjljjJ! (jl . *LuLij^£ 4jjLo- CjLjjjjjjjj LuLxj! 

IjJ j-aV! 'I ' '■- I 3j^a <_iJl 3j jJ! (j-a jiiiij 3l jjjl (jSLIj • S^ut-iaJI 

(jla idlli px.j_ij . '^-^ J .13 ^ (j-°3 ^1 I j' a ^ iSu^l ^Jlc i. i i i .I ^ i>ijj 

^jJJLi O-ijjjs La ! jl i.'i i njl CjLijjjSLI'^Ij . Lgj! j-i ( _ ;r 3 jji 3j jJ! 4Jli£ p la « a 

,$.^ui V jj_a ^ i '"1 1 4_ilJ_o 3_}LUj 

I jl (j-SLIj .CjljjJ! (jjs 2^ j * 1 a " L^j! j 2 tjl Uttj . I . I CjljjJ! ,j-o * 1 a a 
ij-jiSLi Lg-La j * a\ jJJI j i3_c,jLaj i jl>JI I jut ^1 j » 1 r-i CjIj jJ! C^jL^ 

j j C 4 J j 3*. tJJJ) ' fj 5 a j rt t_£lJJj jjr-i-Il (343-^ ^ tjl 1 11 1 {j\ c_t^e_l cU_oAj 

5 tjl Utl Jli jlj-c. (jlr liiljj i2 j il 1 .1 3_oLij^£ SJLse-iS) cr^J-° 
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3_ijL>J! cj!j£LI!j oLi^3jjjJ!j cjLjjjjj^JIj iCjLi^pSLI'^! (j-a 4" m. a 

LuLa a 'j a * 1 1 Sjj-II ' ala. La ^1 Vjj^sj ^Laj 3j_iii3 «^t^a mJjjj Lajii^. 
fibv^oj ^Ll! »l a i ntl (^J! j la I ' LaJ_t£.j . I JL>- j j» l a II jc^oJI 4jLjj V fiL>.l^j 

V Lt>-j tjLloL^j^UI (jLjj_*LtaJI (jLjLt Jiajj . Ijl>. j^jSLII <jL^Ji V 

c^aij I iLa I j£Ljtj . jjVI <_,JI Jj n_ . . n-^a juaj (jLCa (jJJ q » ^ <u ^ 

dJjjj^s (j-a I -SJLC Jliil! Jjj i .1 (^4^- (j>ILi-^ tr^ (j^'j- 0 CJV 

cLc^j_uj ijJ^tjj V ^ < a 1 1 (j^9 d < ai S rt ^1 l_al_a_i 2 se La i ■■ a C.hhI LI j_U jV 
4jjj_I! i *l a i ii £_La-J-3 ' j JJ La-ll Jla^>. j_a OcjI (_d_l^/j i3.JjJLx_a j_lC 

jjjs La S_ui^ pK'n LajLa i3_jLjjjAJI j^c ^ K"'t Lajj£.j . 3_uL$jjUI 

.Ijjj^ JJjlI! \jjt (jL^ I a<ja iJJlC 
jJLlJI 4_o- I (jj| (jjs j '< i ih^ Jijljjl ( _^j_us^/l CjLlusLjjJI joJLc 3j_a t_JJa 
I 0 jc^j-JI I Jl>. I Jl>. j j JJjlJ 1 a miI fid ^jUitJ (ji CjI j i mi ^i uJ j-a-*-J1 (j_a 
U i . ■ — > T t oLcjj3 ij i us 4ia 4-aLai I *1 jl\ ^ ( l0 ° 10) 100 3j_2ll Lco^j-a 

(10 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 I jukj Googol J^L 

(000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 

a Mil Lg-j-Lc j LlaJJ I Jt». 3jj j< II L^LaL^jl g. i aj (jl LiljSLaJ I i aj I Ojl 

ifiU^sLi. £L»Ha (_Ui-«JI IlX^J (jl JLa-"i i nj dJJj (JjL>- . fiUj^c 

.<jjj_ax. (jjs fiLnjj/LlII 

ja_3j_I| ii **» j I jJj-C.j-«JI »jl "if VLi JLai ij_u^ (J^c.^iJI (jl Ijj Ijl 

JJ-C ^j_fiw5c_a (jLa 2 jj I S i H j ( l0 ° 10 10) (Jj-C.j-C. 3j_3_II Lc^ij-a uiC 

oLa-ixMjJI JSLI^JLa^-V' -SJUtll J-Lu La-Lui( 28 IO) _j5ti j-it i 'I a i n> ^ oljjdl 
(jl_j_«il (JjLSJI (jj^JI CjLi^pSLI^Ij Cj Li^ja-ji! I j CjLiaj^^jJI (_gl fiLjjVl 
^aJ filji ^ys^lajj oU^joj-lILi ^ ^ ^ysl^jja (JSLliiJ (ja£LII *(jji-a ^aJj ( 8 °I0) ^t-i 
(jja j-j^I ftSj t fi| aj i ii"^ 128 I 0 (j-a i ah (jla ^jLa (jlSLa mj! fiLi£ Jjij 

(jljl^jJI (jjj-A (jLa idilj ^aj (j n'Cjl ila^.^jJLl Ijji (jjL5-J V fiUSLIj (J^^ojlII 

. fibL^j^UI 3j£La (jja (^_ut_a j! (JSLjI/ (_gLi (jLj^lSj V (j uS! jl jl ^c. ^iJlj (J^c.^i!l (_gl 
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. LoLx-i ( I ) joJsj-I! Jlju jl jl2ju 3_j|_$j^L!l j-a> u uSLujI^^^ pjajJIj 

^ « La d '■» .jjjljLj i la dJJj (j-SUj '(J 3jL£ (JjLe-i (jl LLi£La-i 

<Uj ~< Uj (j " Si j 1 1 I j-c, jJlII jLflj^s^/l JSLI <_aL£ J'C .in ujj (jylll 
' * II * j a Ja --II (jjjt>Jj ii_a^jjti! Q^JI I j « i V i^-Uslj J*C 

3jL^i}L!l 3jL£J 10 10 IO^JjOjJ! ljLfc3jLSL! I JLa. 3j t^ali^aj .Unit? 3-Zjjia 
cLLaX. 90 JjLiS . (jajj^ 3j3jIL>J,l S-iLtl p la « a (jLa i3j_<lajJI (j}jJ-><-! La J_t£. 
(j-o I ' ~>»^>J Ijlj . 4_j^.jL>JI 4jijJlI! ( _ ;r 3 CjLjj^pSLII sCL-uj Lgjljj ( _ ;r a 

Si jj 3l jjJI (J2a3 (jla ijj-ujijja-uj ltHJ-^SLH *J^^ U^i^S J-^' 

(_£^_LL1 j la uJI jl £_laJLll I JLA ul)jL^t_ij .^_jJ_A 3jj> 3l ^oj ^_u-aj (Jj (j^a-ij^ 
(jlj t4_j Jl-lLoLII 3_jjj_cJI SJsliaJI ^Ljl .".I LaJc " j 3_jjj_cJI *L»jLuVI 3jjj_tl 
(2^ « i n"tlj JLs-I^JI jJailL O-o^ I jlj . L^-l3 j la un (_g jJI jjfc (ja->j£Ltl (jSLj pj 
(ji^. (Jj Q^-ij^II (j-a j i ir^il <Ltiaa (_jl£. J ' a >■ i V dJ-iLa ^LolII SjjUAt 
3j j> ' " i « La 3 I jl I JJsL&j . LoLxj d a b se a 4_uLuij^ (_^l ^i. CjI j 3jj> : jjt j^»-l 

.j-i^jLlkJI (Jj-><-i liJ-iLa 
CjLajjjj jj-a cLoJ^a CjIj jJLfl . lLL! j (j-a J_*j| ^1 i_ut jj Lji ^j'- ■j'* i] (jSLIj 
CjLijjjjj-iJI I la i ^"^ I jl Sjjjjjij^JI *y+» LLiSLaj (_L^3 iCjLijijjSLIIj CjLijjjj-uj 
J j j i .i (jlr (Jjjs-Vl CjLijj^jJL^ 3_J_3 1 CjI nj i uyj 5_JLc CjLaLta (jlr 

2 % i " -^J, I 3 j ( .iL-uVl CjIjLs-jJI ,j-a JUj-1.1 -S^J-J 5 t^\l aj Jjui LuLa iJL'ill 
4_jJj^I CjLi_u_u_>JLi l_3jjlj La (jt (jVI (j^-uLjj-LoJI (^pajILojj . (j^j^j-LlI (Ji.1^ 
i— 3jJt3 j < i r-i t 4_Jj I CjI nj i U3. (j^s j^fll^JI ( _ ;r 3 «LflJ^a Cj LlJjjjjjJ I J CjLjjjjj-JL^ 
1 1 $ i^il^>. (j^/ IjJaj 3 iil"^e-a CjLaljLaj KjjljJlj)) i(Quarks) CjKjIjSLILj 

(j^SLj La 4 i mjjjJJI Cj^so La /«JLlJI (_L«_>J 3x. 3JjLt^ c ■ « ■ <i j 
i^jjj-Vl ^yjk Ljji a! SjUI oLjSLa jJt^ai j^jfc djLS'jl jSLII ^jut J43 . JJJlL 

3_j L^_l (jj-ll I J-J I J ' a * 1 (J-Aj S Lx^aJ t Lj_La j-i-t-£5 t Cj 1 a J i hj* (j_a 4_flJ J_a 
LlujLuI CjI aj i ii-v a^=j LuL^j V Lu>>lj3 i_L!LL& (jl j»l .SjLU « j j la 1 I 1 1 J a 
(_^ 3Jj_L»J,l j-j-C (_gj i *C II Cj^I *C i"iU (jjs Sjl>.Ij (_ ;r A aJJt S j i i <~i La jJL^sl 

.pLJI 
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(j^o j_uSLII jJaj lAlchemy* »l j » j i ..11 ^Jjlj t-Sj^. (.St i a ^ w ^ i ujJI 
^Ij^JIj «Ltl '•( jr -* d j < nL^/l jlj^s jyj' ij- 0 Ji}- 3 (^r* SjuLI (jl j <ij i nil 

^j-Oaj-o* CdLui Cd 4 j^pj_u^_jlcl^ (JliLat tj^-JL>- J-llj ^j-\j>. Ll_>JL L (JJL>J1 

q^sjjlj jojpl I ! j-a-c-j '4 ■ ' j-i^jLlkJ! (Jj_^r>o ' f 1 -' (jy 1 - 1 -" 

( _ ;r 3j . 3j_ui! 4jjjj^tll! '"'Ij Al tagJI aju 4jLjj 4-23a-J! ( _ ;r 3 jjc«_a J'C i"m 
Jj-so I j ... A i 4_uj|jj^| 4Lu_cJI a axtaJI CjJl>-j jialiJIj SjjjJLi (JJa 

jnju 3_jLg_l ^jjl 4JLjo-jJI (jja jua_«_a J Si i"i _t j j laj (^^SD l_ajj_a ijJLufc 
4-S-iIaJI CjJL>.j JjiiJIj SjjjjJLi Jli (jUSj . 3j_uil 4jjjjlxjJ! i lilj ftl tajJI 

0J-£b ^^^j-isc^a ijr II jj| j_a^M ( j-a ^>^^ (Jj_r»o Lj-uxdJ 4_uj)jj^1 4JLu_J1 

iJiLa 4-jJu>- j-iiiH jj-tSI j a j i ii dJI_L& jli? (>SJj . 1 3 j' a ei!j< uiXI <L3j^>JI 

jj-SLal JLo£ IjJ-A (J! J_aVl t. i ifrjG .jjJJ-U Jjjttu-u! 4 _ ? IL>.J (j^J-uLu-uljLl 

i>J_A ^jj-JI 5^ Mil— i_a j^j-jlj (jl 4_LlJ_>J1 * 1_j_*3_lSLI 1 ^J-t-at £Lti_jJL>J1 

Jii J*C i_4jj_3 ijr^" C^jI^ Jiaj . 4jjLuijSLII j_i^5i_l«JLi CjljjJ! aJJt 

I J.^" 3ju»_La t4_j i ii j *lj ^JJ ' ^ * * JL>.^J L^ji ^ya ^iljJL) LLtlCt)^ ^3 mi 
H (j^j>.j)j J_ujJ1 <— jljii 4_tilJ_a 4jjjj>. j^^IT.I'a . "»1 ^jj ^ j ^ VI ^* .tl i 
(j-<ua- i n^VI J N CjjjVI a 1 ^ * " (jr^ l_iiJJjs «I^J!j 0 (j^j^^l J 

HO,CO ,0 , N ,Rr 4Ju)^. JlSLiL Ar o^j^ 1 J dr^ JJ'^ 1 J c o^j^- 51 J 

^j-a Ljj_i_Lc,t l_£lJL11j (jj-^-II CjljjJI i^yja |jL>. i _ ;r lc ^j^ 3 C""^ ^ uiAj 
jLcJI Lai i J_jJ_>JIj i^^tlajJVIj i n^Vlj ^ UJ ^ J 1 

Cy* 3^Jj-a <- "i i nji'q 
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L-flJLi ajj .4^jJl)I (^yi 4j^L«J! 3j!j^>J! CjL>-jJ (^yi (j-djLu/ 
j .^"»tl Jjlj ,j\j>.jj JU^JI jjt, (_£ jjl ' La 1 ..jVI'a . Li JLuLtj <_ . 1 ii-w SjLc j_i^jLl«JI 
j-usLuiJI La! .92 j_ua_u«JI Juy ^_ajj|j_ajj| jjfc (_g JlII LacVlj I (Oj 

j irVull (jLa djVUJI <■ .If ? (jkj . 4j-ojjJI LuLo. ^ Ijji^ ^jjr"i,r> V ^^l 

(j_o 3j_u£ *L<-a^ 1-5 J-^*'- 1 4 J-JajVI Sj£LI!j . Ij^l jj^^/l jjfc <LiI I jj^^/I 

(jl_Lujj (jlj 1 a t£ La-& (jjjiJ! ^a-ulja-Jlj i_utjJL^ SjLcLaJI aJ^i CjUI m" 1 ill 
. La j of 4_lUjlII jl 3_<JLa->JI ji <b 'I i -VVaVI La^jLal J sej i (aSLaj 
U-tl 4-JjVl CjI a j 1 n-»JI (j-a ^jj-ll <J^Li <j-a a <LjiL>JI CjljjJI (jj£!jjj 

I j 1 1 11 1 iii_jju>. 1— al ui "^1 ! iCjLj^_)_lS_I^!j cjl_jjjJJj_i_Ll!j cjLjjjjj^I! 

^LlojSLJIj 4ibjLr»J! ^Ljj-iAJ! cJ-ax Jl^j 1 932 j»Lc (^yi*- ' a («J OJJ-^Jr!-^^ 
I<LJq1 i h t tl jj-* ^J-AJ-a JU>. (jj-JJ t j^jj i n -»JLI jqJLjlJI J_lLjlj jj-* J^^**'^ (jr^ 
i4_Lj_u_uj ^JJ ' a 1 ' aj JaLaj^/l i ^ b 3e rt ijr 3 cLc^-ua^aJL! Cj^L!ll1 Cj1jL>.^aJl_3 

4_ljLjj_^ tLLse-cu (J_a_>>j V I j i i ( _ ;r J>.^j La^J LtlS La^ Cj Li ji^j^jjj I 
5JjL»_a «LlJL_o d i> mi CjLj^HSLI^I ^5 JL>. La_Lu 4«Ll>. ^_a 4jtJe-u< CjLjojjj-lLIj 
4jjLaji! CjI i"ill t—ijLjtll! (jlj . Cj Ljajjij^J I ( _ ;r 3 sLi^-jJil 4Jbe-uuJ 

3jj j_L^ (jl La-ij . 4 *C i nLaJLa 3jjJ! u 2 ■_' La jjt cjUoj^j^IIj cj LijjjSLI^>L! 

Lj al i ii a (jj^-J (jl L. i t- _t Si jjjl (^^3 CjLiajjijjJI JJLC (jLfl LijLij^^ 3juL»^ 
JljjJL«j La 3ji sLi-*^ (j^J -^AjLp^V' 3 vZjLijj^SLI^I JJljlI LaLaj 

JJUlJLi CjLijj^jJI JJX. mJjLcuj MjjJI CjLijijjSLI'^I JJLC (jlr ■ La 
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Li_<-3 3j_SLa i^LSjl o i njt <Ual i n u *LuijSLI!j (_gjjJI 

4^_lLjj-i C^jLS Lij ^ ^jILlI duL3 4j^liuj 4^ jjl rt> duL3 ^jjij-jj 1 !}lj 

(j_a La!ju>.! j oJlj Laj-»c cj! if ."ill (ji_Ju L^ji_Ju SJjLjUU ol if ."itl (jl 

t_gj mi j II (j .1 i->JI w i a « ■ " j liJI i .1 itL J-i^J ^sJLuJI ijij i Jls.1^11 ^j-JI jlj^l 
. Cj Ljjj I (j-a J-ijj CjLjj3j(j_Jlj Cj Li JjHSLI V I (j-a J-ijj CjLi^pSLlVI . L«-a 

Slj^a l_ajlj^>.! jJiLuj V IjUj SS'C i nLalia Jk" Sljii! ,jjl (jSL«j i ^j^' a 

liuLij^SLII Vj 4-uiL>JI (^jt i.". i .ijl Sjt-LilaJI ^ ijj^-i 3^2 LiJJi lum 

VoLaLLiJI «Lc^_aj?e_4-i 4_»_tHit ^jj-Aj t^^l 3j-J-i-aJi]1 4_)j)^_t_ll S^JLlI L^jSLlj 
i. ■ Ljujj 4 L^_Lu LaJ^ CjLjJ)jj^_j_lIIj Cj Lj^jjij-d I LoLo-i * LaJ_t£. VI (J-sjlj 

» j '<" (jy^-JI cjLi^jJjj_Li!La . cj Ljjj jjjJ I (j-u ( _^\ *j gSj I j^LuJI (^i^. iiUj-i 

L44J uil Laj . 3 1 jjJI (Ji-I J i 'I i .iLtlll (jj^3< i JLcLjij (_g jJI (jj-i-a^Ul «IjJlII 

^1 (j if LaX.j IjJljS r«^j|-3 liilj £-oj cr'! U5^>y " ',' ^ 

jo-Aiptj Ij Jjj (j! (jyi^ cr^-fl-C-J- 0 dfci>*" ' ' " 1 "3 \ J * 1 all I t<i^j^l_aj t_uL>- 

.«Li£ (j^iCjj V Ijj 

tj/ua- i n^^M ^_Lt-aj L^_La ^-Jjlj 3l ^_Lt-aj jl rts (_^J Cj^Ijj . I JL>. «QjLj 

^ ^^jlj ' "I I £-u*aj t <tj ^ ^_a_L«_1 1 £_u*aj Lj-L*a 4 ^a_uJ 1 £_u»aj n 0 
Laj i J— J I Li ^l^j-i • fl-i-La-J Sj_o (jy^J • • • I JlSLaj Ojj-jSLI I £j 1 aJ 

j_L^a_i l_LiLa nil 1 iiL^-i 5JL>. ( _ ;r a 31 jjJI *L2j^U cjLijijjjjjJI (j-o 4jL^ 

^3_j_jj-JI jj-* ^— ) ^_1>-J5-^- 1 ^-J^JJ IjL>.Ij Ij^j^j-j LjjL>.t l-^ij • I JLiJL>. \j t^a-Ig 
JLk-JJ .«LaJ_2JI j n j 1 11 II [<iL>. jjt IjLA (jl^J it_xjtjJI 4j^ieJ LijLa 

J-ao CjVL>JI 1. 1 Ir I (jy^J i4jj_JaaJI CjLcjISL!! (J^3 (j- 0 S-^M j' iy-^J 
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. « ^1 »lLj ' " ■"' fllij 4jLa JiuJI 

(jl Lu SL qj $4ju-ilaJI ijr 3 3ji^>. ^JLl j-i-aLutJI ijy 3Lj jj-i I (j-* <jVI jjl j i nil j 
(jL^ji J£ i Lljj_2j <tK (jj£-JI 6^3 '<^J^ <J^ J ' « 

(^jjut (jf I <i\c i 5_SJLl_i 99 2 j i .1 i_i ^jji^Jlj (j^jjj-L^J! (j-a L-klj^a iLJLc. 

.j»L«JI Jl i ."ill ( _ ;r 3 2 j I jj-Ui^jJI (j^La^ejj j-i^sLlkJ! ■ La i uj| Lut 1 "* 
l_L& (j-oj i(_psjVI glal uu^l jut i"itl ( _ ;r 3 i ^ ^."O j^a ^jl^ ^jjl jllj 

(j_o j 7} jj-g.Vl (j ii n i"itl 4^JT Jl>.| J-Aj (jj^jjJLufc ,j-a (_gt) «.L>. 

;j* a. jj Juj-g-ll (j-o CjjjJaj JL3 (_£jj>.Vl 4_uLuijSLI! j-i^LulJI (jjSij (ji (jSLo-tl 

3jU,I *!j^>.!_i (j-jLij (g'CII j^LuJI <j-° ^ajjI^H j 

3j-j_t-aJiJI 4jtj^_LJ1 ^^JiU fj^-Q^ L^-Lu Lij^ I JL>. i n a ^jJI 4jj)^_(J1 

O^JI >3!jIj V ^LlJLij Ijb*. «Lcj-*_uj Cil o j i n -»J1 t-^p* 

4JlsIj_U , Uj j , a 1 1 j 4_JL«J! CjL>.j jJI JiLo j^l jjj V ^ *Jalal\ • 4jj!lU 

! Ulr t 3 iniiitl 

j_SLa I «a i i n ~«- Ja ■ i a 1 Lj j-«^>- I I— Li. L<j/ I j^jc^s. i."i i n j I jm i"i 1 1 (j I (j 1 — J 
(jJHij t^jjl^llj jLi^JI (_gjLc. (j^s 5>f^ (Jj i(j-ujl ^c.L^Lji 

«L£jV julII ^julII ■ _i j l^SJI (jJti (jLSi L^jLi i5_lIL«JI L^JjIj^. oLvjj 

(j^ijl i n^Lj? (jL^ .jlj_a^s.VI jus- ^1 sGjIjjs- J-^JjJ LaJ ir jLill 

<LojJjiJI d j i ii o ,"itl i ^.^.Ij.tl jj| .J^^/l jjii, Luj^>- tjlj 4j>.l"ii"ii nl ( _ ;r 3 Lia^s 
i(_psj^/l w I C 4 j*C I i h^LII .~iVI I ^ ^ijji^ sLfljLLa CjLiiaj <_ < j i n" 

U i .hULl«II Ji>JI SJaLj/^j 4j>-jII jL>JI jLiJI (j-a Sj_u^ lii) j^J 

. ( _p3j^/l (jji^. ^-a-til CjLiLi^ (3^-*^ i n <i Mill Jal j uJlj l_3jju Lo t(j n o i"ill 
^ ii i i"itl (_JjJ 3jj^>J,l (juiJLi (_^i>- LiLo~i (j^' ^ ■! ' " " '"'^ 
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Jal uilll I JJt (J^ (j^Jj l l£j&' a ' "J^LuLa (_Lia- ^lll I J i i ii l -ijji (jjlaLLa (j-d^ 
. I j j i ii ) JijLjJIj ( _ ;r Jj_U ^e-ta • nil ^j^S uL)Jl»j j n*i i hUj <-JjJa-LaX I j I a-LaL«JI 
Lai .Sjjla 4j>.jJ 6000 4AJLJ! 5j! jj»JI ^La-jJ lj ^^■■■tl VJ (Jjj 

,j_o La 3_«_l«J (^jjLsJ! jL^jVI ^ L$J SLaaljJ.! (_^!jSLI!j j»>=E-iJ! jJjj 

(Ji-I J (j-S jLiJ! CjLyjja. a I ' La 1 a I '*» . ^ (j-u La-i3 3jjj>.jl! ijLiiJIj jLiJI 
IjLiJ (_gjJ! JLr»J! (jJI Sj!j_>J! oJJb J 1 ajj iLgJjIj^s- £ ^>-J-i (j-a J-^h? 4-o-l«JI 

d » i"il (j^l La 'I i_d_Jj Jj-Slj-Jj 3jU>.lj f>J J lit Sljj J'C uu] (ju>-j|jj_ut 

«La*j-Laj ' ^ L^a I ' j rt I Cjl_j_La_c LxjsjjJU 4_ajjJsa (jJJJ-AJl J) i"i . LaLc 

^3 fid^LLa (j-* ^j— ' ^ ^ * »^se-xll ^_La_*_o ^s-i ^ 4-La_j_>Jt1 3_}LU filLaLt-u^j 
^-La mil (jj-IJ J ' a ) (_^>* tJL^ri-^ 0 (JL? ***' ' "" 4_l4j?cJlX1 <QL>.j ( j-a 5jJa3. 

jLx^jVI 1 ^aj"j . ^jae_Lll e.^jjjua] jJil . iJT Jj-jO £ ^_Ua ^J*s mi ^^ji^. s I i*a-AJl ijr 3 ^ i"i 
jojc_lLI 4-jj>-jL>J! '"'I aj-LaJI J23 (jVI JUjjjljj . (_L^3 4-a-<jtl) j^jL^JI 

. 3-JLaJ jJI 4jJJ-cJI clJ^LcLil]! ^ jJjU ^pJI 4jIL«JI Jajj-LaJI j Sjlj^J! ^ic: 
d i 1 11 Cl 1 j I j 1 a d 1 n< -»J1 (J^Li- j-Sjjjii! £-UajJI Ij-A Jila ( _ ;r 3 OuL^ limn i"ij 



Sj* a. ) j jll (j-a (^Ij^. 14 I OX 4) (j-La (jj_iLa 400 ^e-i Jj-a^j iSljJbe^sj 
La (jLa ^^acJjl i^J-JJ »l n 1 nil ^1 !>LjJ jJall LaJti^J . 4_uLi ^ jjl it 
.^^ac_JI ( _ ;r 3 SjLlkjJI wjjjjjl ^ajJI Cj^LcLflj («^J-Ll Li-Liia-a 

^^atll! Sj^j^j^ (Deneb) 3j>-L>.jJ! i_a^«Ji.l ^*-iJ! i>L>ol ji^o 
Sjjjui jLiJ Sj_u^ 4illla 3x.Lo^ (Sygnus.Tne Swan) 3<-rjll ,jjjliLuj/ Si n 1 ..U 

OjLa ( ^jj-j^j_u) My^LaX 3 JjLLt^a ^ CjljL?=_flj! j^)^ O-ajao La_lj i3j1j->J! 

3_}L11 ^j^SLj 4_cl_oAJ! i_La_pe_a i _ ;r ^J . «LcLoA]l aJJt j^j-a jj-a 4_ljJLa ijr Lc 
« L^jjj^o)) jLtijI «L=»oLlI1 4_a JLt-aJI cL>- ^_a 4_LaLt_u^aJ filLa j* tia a ^j?e_(J1 
I j-^jj .^^ac_JI J*C i"m j ( _ ;r a T LiLll jLl^jVI ,j-a SjLjJLa. 4l>.jJi. Mjjdl j^a^l 

JL3 (jLa i^^j 1 niVtl j ui j 1 1 CJJLaj La jlj^. (_^Lcj *LiI j»^ac_til (jjSLj (-;r l«i.! 
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^j_jJLI1 jj_uj i?-ljj_>Jl ^_i_ul_) j^^-ijJI ^_l»JL£^ 1 Jl>. fitLi jJu-iaX 1 

5^ I Lcaua Ji*! jJI ijr 3 (jj^J *^ 1 • 4 oifcixj <L-a_iL9 £jl_>J1 jj-o L^jJI j kill! jJ^. 

, Lb j_>. SjijJjJLl 3jl_>J1 ^jj*_LJL) JjJLLa (JSLtiij 

1 ^ taj la >■ ^jjC ^ '"■**' d ^ l_^_i_otj i la 5 i a £jL>. ^J^*-^ p J^" (jj^V C<-3j cr^J 

I Jl_j_*_j (J^>.j-j JLtHij-JI Q-tM Ct-it-Lj (jj-jJI ^jj*_lJ1 i4jj-ifu_iJl Cj^LjLjlII 

La ^LSLo * ^ 1 \ a > VI jj>.V1 ^_AjL>.i OjLhJ *^V1 -ij-ftJ Vj 1 g * La j ^ 

fcli-lSLuiJ Lt-ui-o-uJ Cj1jj>Jj 5jj>.I Cj lj.tTo.tJ Li L -^ >, J J * ^J^?-* 

V LLlSLIj .«L_u_u CjIjLlLo 4 in g'w jj-o ^J-^J Lo L^jl!i 4_ui_jjlI1 d^j-^^j^JLl 

. 4jLjJJ1 » jj- 0 j^Vl < i_iL>J1 ijr 5 3 _i jj>. j_a tj^j jjseJJI i> j_a 

t d-UL^Ia ( J-SLtTa-i -j-u-^-JuJ Lb . fiL_j^t_j_JiJ1j (jIsj-^jjlII jj-* J-^l J_i 

<Lcj_i_u_j 1 ^ 1j a iJJj^cILjj i^j^j^ill ^jLtfo 4jLiIu LLllL (jj-i V i^jJI j_ujj^_uJLi 
- L^aJI (j-* Lc j_i C<-<-a-J L^jI iCjLi^j Ct-<-a-J CjI jJjjj^jJJI (j^J - tJajl 
4jj1j 3^9 icl)Ljj)j3^j_tJlj CjLjjijJjSLJVI (jLifu L^jLtfu i<J_<i_>»j Cj 1 jJjjj^_uJ 
4 1 1 .1 fTL 5 *al A S^LLIj . 1 JUi CjUjjj^JI ^jJj V L<tJLu S-xjJLo 4^jj>- J t 4_uJaLi 

3j-j>. J_o (jy^- ^(jj- 1 -" ' J ! L)' OJ-^ J '***' ' lJ^ ^-J-iL^^ CjLj^j^AII jlj-C 

ijLa i4_LL^jV1 3j£J1 L^jj*_=»o jJ m 0 Mitl cu^ ,jl (j^xf (^jJI (jLSUI 
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^I^, jj^-iLs JLjJU^, ^j^SLu-o 4 ! ^Ju^aJ (jy^-ll 4-jJ)^-lJ1 *Ljj-jji]1 p J a 1 L£ 
I al 2 fa ' (jl t^-^cJ ijr^' ^ J ' " " '"'^ -JJ^ '^^C i. i i (jl 

(jSLIj . cLuL\JL£ ic|_Ll«-o (j-aj 3 JLs-J (J^ii- i M^-o ''-^H'- 0 'LalaJLa ( _ ;r 3 

i^^JI (j^Cj^l 4ul*& 1 oKj i^^Cjl ^1 3J^tIL« CuaTLTwl j^KTI Q^a 



Or 1 



,".1 m jJ^JLlI 1 , < ^T^". , ,. t Ljjl^LiI ^Ijl (j^-I^-A'J- 0 ' tLAj 4j-UdL>J1 

. 4jjj_3J! (jLfl^' (jr^ lSJJ-^' ^LajjV! Cj^LcLoi j-j-<-u USLx-a ^ • i aaJ JLai 

(j ii q i"ill (j-i^ '• JjV! ^1 j o~ i ii J (ji * lSJL9-^' ^LajjVI (J^Loj (jSLIj 
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4 "1 1 "1 S w 1 c J-£-& ijr ll 4j Lo* Sjj.} 4_j L#JJ f^^*-^ ' jj'^" i_£i3 • 4JL>. 1 .} 
, g 1 , >. ^tl 4j_}La ' ^ ^ j L)' k - kjLJ 4 ' ^ ^03. ^ • 

4jLo~ 3jJ-i w j u 4jLs iCjIj_o Cj^Lj J I cA^J-^ Q'"> '"'^ 4jj£ 4JjSL> 

^jL_uLo L$3l!i jim uJI JJ'^"J • tj " Q J-AJLa JL>. ^Jl i aJlLse rt » ) jl i oLi 

^jjl it ^1 Vj^tia 4i£ (_gj^j_tl iT^-JJ^J^II J C I flJJ LaJLuLS . 4jLoSL!I 4_j3 Lxj 
^_ojJ1 ^J^Laj 4Jila_La (jLs i^jVI jj-* 4_u_u CjIjLlLs 4ZL*_u 4 i no-*. Jju 
4jjjjJI Cj^icLajJI 3jJL«ILa a j uik J's i"m £jL>JI ^1 »i La jja-L^j i_Sj_<_u 
(j_a JJsi Sjlj^jJ! 4_<-3 Q^Sj (^jJI (j^' cr*! J-^" 

(_gjijjJ! ^LojjVI cj^icLiJ jSjii^j . Loj_2j 4j^Lo '^j- 5 *j 

I i a I 3j (jlaj-aj (j no uAl 4_ul jJI 4-ujL>JI (jLa 43lj OijSjJI (^^J • LuLaJj 

3jlj_>JI dlL>.jJ lij-^' *- 5 '-i3j ' ■ ' ""-^ j^>^' Cr^ ' J ^ JL ^ 

J_«il L^JLjLjao j-j-^I <L>.jJb ^jjl^tl i uj . L$L>.I.J Ja j » i <•> 1 1 j 

5j-j-LaJLll 4jjjjJ! (^jjill CjLaLLai. £^>_<Iijj ij^i-VI ^pu-ilLl I j ■ ajj I al . v.tl 

i iaj j-jjLJ^.j . i" U <Li5Lj gSJI j^Liill I i_£J-tl 

. l_£jjjj| ^LojjVI Cj^LcLoj (j-a 4_ulj ^Jj- 5 Q " " '"'^ j 1 ta UJ Ijij^J jLojJ! 

SJsLIa (j_ajjj i n^^flj Q^-ij^LI! (_gj i a Ic sLlLsjlI! OJLA jJjj 

j SI ta ^ j<s^*_iJI . SjjJUa_a SjJLaJ S« LUs^! ( _ ;r i j t>~ i n" jnni'ill cLj^Lxa! 



(^LkJI ^j-j_Lg_JI ^Lajulj -5j-J£3 c? :: ^J'-' , ^' ^ <S " '"^ £ *-l^*- -^J-^iS 'i>" *> **tl 

L<i— Llj tge-la uiJI IjLA 4_ujL>. L^jt_a ( d « < aj <L>.jjJ L^J_>-lj ^jX- ^JjJLl 
q n o i"i tl ^ i La-J LjsJ—Lcj . 4—i l<3j^-(J1 i ^,^.1j«tl ^j-o 9 I LaAll ijr 3 l~A^>« 

*j->J! j 2j i iij i »jJ! Jul . LxaJl (^^J^Lj d ' * »^ uJI <Jju2j L^JJ * I $ q 

■ (j ii n Mill Ji-b ijim uJI ^LlaJjl (j^s ^ii-ljJI 
Qjju . j^paj^/l ^jyl^. (J ' 'i^* ^ J-i Jjtj i n ^j^l jj-* (J^-J-uiJI CjIjLlLx Jjlj 

SjuJl^u ^_u-aj ^jy^-ll ( __p=>j^l (jj^ 4^ i"i a 4£i_La_u ^Jl^iIuj jnq i"iI1 l^^j_u 
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4_jJL»J1 3j!j_>J! cjL>.j_} jj-^r **' i • pJL*JI ^J^l ^-l^ cjLjl_Ua_LiI! j-a_i3j 

^ji^ . pj>.j-i jj-I ^ i n a '"ill jj Laj 1 1 * ^ jl^ 5_)L^_J1 3jj>. J_a jug t~t\\ $. ^jlg 

Li-i^aSLi (_)-><-iJ A ■ a all J->«-!l j^e-uJJ La_taJ I i_Sauj/ <_2LLaAI 4jL$j 

4jj mm II oLoLCJI (ja£j <_Sauj/ till jjT . I *jj i aJ (jSUj V jLul djli <&jL^ 
jj-Jj-iL^ Li_}Lo>. t L^JJ 4 LaLa-i ' aloifcjq ^J*C mi ijr ll Jl_j^Q]Li ' - >jj Laj JL9 

p j **' * **' rt I UL^-^J- 3 *- 1 ( — ^5 JJJ Ls->J .4JjJju ^j-gje-JI jj t^" 1 1 * ^^tUll ^jyl^. 
JJ i s>~ i. < i h-w uilflJ JL3 jl i(jLLuj WjUJ^ lSJ-"*- 3 Cr'l jiP^ Cr'l OJJ-^'-^J 
4-j_l£o^L1I Cjl_aa_La_c-U mJJL>.I (jj'v i n a J-^. t_<£a£ j^C njLaJai. CjjJJj 

.SJlcI^JIj 4-tla] I 

JjJLa- j < l-laJsj (J " a mi 1 t ^j-gjy-LlI jLajJI ^1 JLa-~i t ill -iLtJ (jl <j^-«f 
( _ ;r L>.l jJI p i li-SJ I ~ j i aJ jjl CjjSoJI (^Lj 4jL^i!l (-5 -3 w 9 • ■ La £ l-'J-«-a 

vIjjJljs. (j-SLa-i V j J_t£. 1 11*^1 j (jajj£LJI (j_a 4l£ LilJ^i (j no i"itl (j-a 

i '11^" i iij ^1 JlJijJ • SjjLjJ! ■ Laj «-LtaJ I J 3j!j_>J! CjL>.j J ( _ ;r 3 4jj|_ai]l Cj^LcLajJI 
ajl J \\ (j ii 1 m i 1 1 ( _ ;r Ls-l jJl p i ..rill j a" i in i_Sau_u (Jjj^jJJ ^ jjl^t l 

Cj^LcLaltl (jjs Sj_o.^/l SjjjJI dalLa^a 1 1 ki] 3jlj_>JI CjL>-j J jJuj^uj ij^-jll 
a j I * ^/ 1 ^Jr^3 (j ' " " '"'^ 3^?^' SjJLXJJJ i4jj|jiJl 

t4 ? t (i eJaVT ^ * ' gaj 3jl>.1j Sj-a Jjulx-i d LalSILaa S^JUiILa gi La i * ^ n o ilill 
SJ^j_a SjU>.lj ^jjLc. cLiLjLS ( _ ;r 3 »l i a all ^1 L*y>- ■ La a l~ 4jL^JJ1 
»j LaJb «LijJLaJl j-fl-ij i— i n'q ii— mi's U jL><-!I ( _ ;r L>-l jJl p uiaJI Lai .jii^l j! 

Jl1x-1 J-*^^' O^^^l (J"° ^-2^ jinn ~n IjJLajl ^ I ■■ a * ill 

« (J ^ uJl 1 JL^j ^ n <a uJI fidH^ ' axaj L^ajj L-a-ijJ .^3^1) c_i^^ J^^-^-* ^^JJ 
3j^e_tXI n o i"itl ^ w"i t_a_tjt_a ^1 ♦ uiu Jjjut^, ^ nm i"it1 a LLa-lJl ^ l**t o j < uj 

^Jj-i SjLiill *JJ*'^^ ^j'j-" iJHj ^jjs LJjjv jJaJLi Lajii^. 

4_lx-iJljjJI ^ ^J-«JI jl (jjQll jLiJI (j-a cLak: Li 4JaL>J,l ^^tlll (j-a j-uSLII 

(j- 3 Jj Lg-La (jia-K-jJI (j-SU t_^lj^LII 4-1-LaJ O-a-i V (jj-^j) C ^^J^-" 

Ja_Lj>o j i a 1 I U5^' (_^alj^Vl Jla 3jlii , nil cIjLij'C , „\~\\ 
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AJe-j-uiJ iCj\ La J se ^ j I ^1 (jj-i Ly^3 * ^Lj-^L- 3 ^^-La La 

t( j .i <i uui \ LLoJ \j£jt>$ . 4_^>.L-£5 ^-)>^ J^-^ cJijlaJl 4js1j.iI/l 

ljL>. La_>o ( _ y jjS^SUi ^_iJU_aJ1 ^ d 1 tJ !il 4j1jljJ1 ijr 3 ^e. i lqj "■ L^la <_3j_tfu£LU 
^ 1 c L^J (J-jILo V <Lb LtSLi (jIi^SLbj i 4j i La j t L 1 g. 1 At 1 j_u Qj -ij-^- 1 4 I^H^ 3 
dJJ J jj-* (J*LLuJ 1 <—) I j LlL: Jjuj ♦ 3 J*_>. 1 j ^ Ltlu 4jjjtla (J^LJ jj-^ J^>» 4 * ^ 

4_£j_^| JaLS-JI dit JSS Li^ 

cLjJLtJI <* se La i " SjIjjs. -ij-JJ i=Lu£jSLII 4_l4-iJlxJI ^^jjlI! j^!j_a L&lj-i (jr^" 

, |_uj-aj (JjLiILa i"i ) (j I jj taj * (_5^_*_o I j filiHSLII ^ o j 1 tj\j±>*j (jj 
Laj 'J-^' i .m (_gj|jiJI oJijjaj i 'Hfl" i .M j-j£^I SJbSLII I j p^=-iJI O^J 

^J-dJ1 clL>.j-A i ^ r II j^-AjCjl ijr 3 jj>.V1 (j. 1 ' "^J i J- 4J> *' 1 a\1 ^_u-aj (jl C^c-lJ-J 
ifj, i>t\X\ iJSi jl£ U£ dJLla ojSLj jl Jb >La ! jSLtj .4jjL^JJI (jia^uVl 

^j-^JI ^_La_*_o jj-* LT*-*^ 1 tj^>* (^r^ ^3 ' till (jj-IJ lJt^ 4 - 1 3-^3 i^j-al2Itil j^Ja-uVI 

4_u!il_>J1 t. Mint L^jJUlo JLiljlu j* < eaJ Lt-£iiSILa ^^JIJ^^^' (*^'j^dL5 * L^tH^^ 

. 3j-j_t-£i3 SjILflJ Lj9j-*Iia ^gagj V I ^j-SJ1 ^-A^IIjj j-<jj>.V1 Jj^_<jjlJ1 jj-a i nil 

4-lj (Nova) j » i m" i ii U ^jj}-^' f^? 1 -^' I lP- 3 (j i ' "jj 



^ VI iijLso V olj tin" i, it, La (Super Nova) p VI j, , „", „U ^ LaLaj 

L«_Lu nju>.j|j JljI^JI ^Lojjl (j-o I j~al Ls J n~ i ijjj i<L>-jJijJkl 4_ujj*_lII ■ " ' I a jja-LlI 
^Lajjl (j-o I la J i iuj i fl 'j a * 1 1 ^^5c_JI p lac VI CjIj » i n" i nil I niil 
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L$Jb£ rt ' d ** 1 p la C 2 I * i "**' < "U L_SjJijJ .jml i"iIL 4_^_u_uJ1 ^^_?=_JlI 

j_Li-a (j-* 3->L«-tl tuljj-ll oLa iJL>JI SjtjxtaJj . ^LUaAJI (jJI ^Lui^e-cJI 

~^JJ ' J J tl a •j*.^*-''^ cJ^'- 5 O"^ ^Jj'j - ^' ^Lje^JLlI Cj^LcLjjJI ( _ ;r 3 I j i La ' a 
^_aJ_L) ^j^-lj-SLJIj i^j^jj^LII mi a ^_aj_u a^-llflJIj ta^-li^JI ^ 'Cmi a ^_aj_u 
(£a-Lt CjLsLusI 3j_j_lSLJI ^ojc-lII ^ i_ijaL*Iu dili J-*JJ jn^- i ii^j^fl ^ISLAa 

J£ (^jjj^-uj (jl-JJJJJ-J (Jjjlajj (Ja.lj_a (^yl^. CjLsLUsVI oj-ifc f^"J • j-" 
j_Zul_j_U ^LajjVI JlIjjJ . JljJlJ*JI Voj^sj 4j1«J(JI oJJb j <i~ i n"j i4L>.j_a 

(jic I o '< a J£ QJ^jlj ' " (jjJJ^ J- 3 ^ tiWij ' Liiajl JjJ->JI Q^SLiLuJJ 

Sjj ^ *C i^i " I iCjL>.jjJ! CjljLiia £-Lp ^j'j^*- '^J^J ' ^ JLHW-'J ^J-fiO^ ^® 
(jiLI i La»I q ( ,il L^jjtj (j^tjj M^K S^aJLtl ^LajSLI! j-^LuJI ^Jt dJJj 

L^tiaAJ JSLillJ (jy^II i^^5E_Ll1 4jr 5 (J^ ^ ' ^— 4-L<3J^-(J1 ^Lui_U_aJI £jJ3 La 

OjjVLa . j I II SjjJ. ji-^l L^jJaJI ^ 2 i J ; " .- I i ajj Lalj^l (jVI 

^ J^>.jll ^jj i ntlSLII J 1 1 'io i ,iy ^ Ji^ji! DNA « i^jlJ-lJI (j-a-a^JI ^ 
i^LilJI j SI ta a (^yi J4^.jll (j^jj£LIIj i l_LaJ (^yi Jjjk.jll JjJ->JIj iLuLuj/I 

. 4_uj_=»o jl 

I jlj . «Gl j fftlatl 2 1 jjuuuumX\ jLjtAjl ( _ ;r 3 Sjjj jjj^^/l j-i^jLluJI a»j jJoJ 

dU j ^La i(_psj^/l ^ ^-ulj^-Jlj jJI (jjs Lu-ui t j-uSLII Lb jd j^>-jj 
(JS[ ifulij (jl J^a p t^<- VI cj\j * i n"i i .I U cjljL^iil (j-o j-uSLII cjjjls. (2>^ 

JL^vp jjl (j^Lc-j^ ^j^s.^1 3_u^jSLII oLo^IaJll Lol .sGl j i ,i g uJI aLtalll 
^J^a . SjjLj juu^[lc LujJ -i^>* 3-* I o c La JL>. ^jJI <d Ah-»- CjLlo^ L^a3 
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c_ukjJ! (jl^ q i aJejJ i n (_^aj^M (^J^. LuLo* CHul^ (J-^J i^r a ^^palj-cV 

aj Ml I uj t a i &9^>> J *s uij ^jl La i "j a I ^jj 3l_j_>J1 I mi i a (jl 

(^-Sj JjjJa (j-aj J-La CjjJj JL3 C^jIS' isUSLx-a 3Ll>J! J-«-><-! (jr^" CjIj jJlj 

£_a (jj^l jjj (jjSLl! jj-S CJJL>.J j-^aLutll 4 j i i u ill Sj^jJLa 

jj_a Jjl°l (_fJ5-«-u <-^J-y * 1T1J (^yi SjJjitl CjljjdJ 4 j i i ii ill Sj^jJI 

(jlj^Vl ^-A pk«-Vl Cjlj«IH~llilU J 4^>LjJ(JI flj^jJ! (»>==-iJI I 'I Mill 

JlS O-ll^ i Lil^>. L&lj-i ijr^' J ' J-^' J^^J * ^ J a Sj^».jJLI SjLU j^ujj>.j liJiill 
(jLs 4_ulj 4_o*Lj (j-aj • 4- L ajre-Lll »1 J aj ' nil (j-CuLi L_u tlJ-Ujj^ jl J-^" t — 

1^ * i n**i i n a ^^p^oJ (_^aj^M ( p ^ r Lc fiQjJillJl CjljjJl CjLc^_aj?e-a ^yzJU -i^>*J 

jj'^ a <-^9>J u 1 " i '"'II tail I i"i"i (J-l3 jl JpJI u-3 jjc-iLi! JL3 (jl^ p lac 1 
*L>. j_a (jl j_j^^M (JLaJjjvVl J 1 4 a >l i a a -0^*-° o' J- 0 -^^ * ' 

(jl-J -^J^-J-tl J^-*-^J ' " ' * ' '— J^^-^- 1 ^! Ij-* (1>^ 'Lajj.LlII 3_aJu^iJ! 

LaJLuLS sQJij 4_o.Lj (j-aj i«Glj ^hk i"itl al la ill ' fljlCi « JJ ^1 Cj^Ij i^jjaJjl 
!j IK ■ aJu xl| « uil (3^JJ ' Ltf-il^-jjlj (jjijLaj CjljjJ i(j ii n i"itl i.'iK i"i") 

aJJt SJaliaJI j i a a C-JilLs i,_jj_JI 4jjIjj>. CjjlIjj . (_p3jVl ^1 
i4jljIj sLo-Lj (j-aj . 3Ll>JI « jjlu ^Jl jl Lxjs 3 LaaXI liajJI CjLljj^>JI 

CjLi! ^jj>J!j . 4jjLuij^ S^LIa ^JJ d j i ,i o ."ill 3_£LLaJ| Jjjsoj CjLjjjj^J! ^-«-><-i 
-j''"! iftJa-La jLui> -5>*-a 4c!jjJ! (jla iilljl£j .CjLjLjJJ! j'n'l 
(j^tia IjlSLaj . j-La- ±se i"i ?Uaj uj I j a i ajj CjLjLjJJ! I jj' a ^JLa-"i i n~ t(j u a i"itl 
( _ 3 jJI 4jjIjjJI (jLfl lj_o-lj .jm i"itl (jja 4^LIaJI J n" i u t Ljjj_Sj Ltl^ 

j j taxLl 4_a3>UI 4jJj^I SjU! ^Jl2j (Mutation) 5_ljIjjJI .-.Ij AUtt ^^jG 
5LpJIJlSL.il JaJ! ( j Sj m ^pJ! olj^iaJI jut 
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■ •' 1 <— SJLaJj 2 A I U II 2_JLc Cil a j m-v (jjJ^s i4-ujSLJI djui^/l clLsL-u oj Lujj>. 
w I c 3l_j_>J! JJ-laj ^la p la c 2 1 CjIj » i n" i ii U CjljLa-ojl Lyj_2j -j '^>H 

. Sjjt 1 1 1 Sjjj's H ^J-uJ a Uii! M^jLt-ul-U CjjJJ l_UJJ>. «Qjtt_] ipSjVI 

La ^ISLa ^1 ^ j-ulja-JI CjljJLa (j-o 4jtii3j *jJulC jl JlC Jjijo i f I ' ] jj i a3 

i^^J^lj-J-JI fQ o *»J M£jj?e_a jl t<. i its JlLI LcseJLfl J^SL-tJ^ iipajVl C^r»o Jj-LaX. 
jIjLjlJI .4_i_jlj_ll jj se-uaJ I jj^j clLsL-uoj ^^paj^l J-^ ljj-(ije_a Lo^ 

cLJLc 2JaLtaj 3-jjjr i*i U (jjjLajU ji LaLc cL*-<I/V (_p3jjijj LaJ_t£. Lla-i^s j ) ■ aj 
l_fjj £-<Iij Cr^' ("^tHLj^t!-" (j -3 ^LjbjJa I jlj .jijji^J! mJjjj CjLiajjj_i!L£ 

CjL*j3j_2JI jJlCJ JjlII Jj-K-a O ^ ' LSJJ-^' I j"" flJ *^j-lL$JI 

^^yjusLi^sj «Lcj ( _ ;r 3 ^jjjIjjjJ! d »U»a I iU " , ,,i | j|j .^^SLjjLaljj J'C mi_i 4JLl3jJI 
t^j_u1ja_jJI ^1 « Mil aj rt I j^^sLt-ajJLs *(j-uj a I a ^J*C ui 1 JjlJI <Jj_*»a ij-2j tij-LOJ 
pJ*_u 4_l9LlJ1 CjI j_t-aVl jj_a £j^>- * «Lc jnnia «Lat3j-2J1 CjI j_t-a I ^j^* * (Jkj (jJ«-I 
jj^a IjJ-C <_l!l_L& (jSLI ' a^SUI o'j'^ C- 3 w V.'^tt Cr -1 ^ * JaLcaiJ! 
Cil o j i ii -»J1 ^jX- r^>*Li L^LcaAJ . « ifaVI Jal mi ill 4-JajLj 1-4-4 J-^l ^1 a_u^^M 
CjI jj^^M ^a i ii t I jSLtj . i— o2^uj1\ j-j^- J-iJu (jjJI *^Lc 2JaLta-i 2_jjj- ,~X\ 

31 «" I J-a-Tj Lac Cj! uu Ji^ OuL^ ^pJI 3_tijSLII 3 < 1S1VI 3-«jvLiII 
CjLijj^jJIj CjLjjijIlSLlVI (j-a JLiJtj JL>. ^1 3jjSH! 4-ujSL!! 4j<-»~/^M (jl r I LeaAll 
j-aj_l La La-so q\ . Lij^a^ iy^- ^^-i-*^^ ^dJ^ (J^-^~ L>^J^ ' a ' a Sj duL^ 
3 1 la S <Lu^ d ♦ Mil «Lic ^ILuj i4_uj_LaJ1 (j^ < ' (—5^1 Jjljj ^jl£La 4jr 3 «Lj_oAj 

L^_La ?.j^>* * *j < a ) (jy^- cl^ ^ ' cA- 1 ^-* ^J-^ d_jLiU1 * )j^ 3jL?e_a j-aC ^J- 1 ^^ 

jjjaj ^jjS A 1 1 ujSjJI CjljIajJ! a»j iJIul^ La-ijJ . 4_u!jjJ! LujLaj i4^jL^aXLl 

jl ^Ljjjjs! j<uJL2J! ( _ ; ^jJj t l>J! j La^ll jLjtAj! (^yi jl 4_u!jjJ! 5j aj uJI 
2 < uiVI j-JjLjj CjI Jj 1 - La e& (jusjjj j j 1 nil ^1 LijljL>.i Jji JLSijl 

,2_Lij£J| 

f? j a ( n La 1054 ^Lc: ,j_a (aJjj) 

Jj-jj-LaJI l d < ^**' * ^ (jj-^J * »La-<-aJl j^-I J 0 -? 0 LjL*-^ ^-t-^a t 1 La 9 
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i^jjL_uLj^ jj^uu j^>-j 4j( i j3j!L>J t l ijr jLtlI1 ^t-dil LiLSj ^jjLj 1 4 (j^jj^LJI 

La_)LLi_« Ji^l J-^' er'I J ' n r T Lj cLjL9j_a Iojj . JjJ_>J1 ^?e_lL! 3jj_t-a (j_al: 

I I juk o^ 1 

3jLc Jju ;j* La 1 1 JLs-V Ijj JL3 (jL^ cbV «(jLLoj_<jiJI j * i n"i max j<u-ul-i 
J^Li. (j_a jLjc-ojVI LjLSj ^1 jJa-i Lajjx. LLoj_<jJ I (jl^jjaj I ggj u< 4-i>.V 

LiLli 

cvj t^aJl .j g mi? cLj^Ij SjILilj 3jij->Jl1 £jtJjl1Lj (jlsj^l 

(JjUljs ^ 1 i ij . ^L_jJ 4_jo-u3 (jj^- 3*ljJLJ1 3 tj^ , ,. » ^jSLa^ i^jjjjj tjL#j tjO- 1 
.(jjja 3jL>.!j 3j_a Sj^e-a ^^fl pkr jtin'intl ilJJLa. 

*j c j se » ^ 1 i \ (_£J_11 ifil_jj>. jia_4-i 3j^?e_a J i** (J^-^* ' (jl J^-^-iJ 

V 4_tSLJj i I JL>. jjj^ JJlc J 0 -? 0 LA^rJ-^ 3 (jr^ CjIjLjsjijI 4fiLto_o CjljLila 

Jiju sULlLJ! i^-ijJ J^3J ^9 O^J •<— ill J^s-lj J 0 -? 0 iSS^ J*^ '"'J 

J_j3 ^jja i_ij^3j 1 572 aLc ( _ T i j^-I p I j < i n"i i .i a ^->>j 1 054 j»Lc jL*^j! 
^j^a i_ij^3j 1 604 j»Lc liili Jjlj j^i-I jLstAilj iTycho Brahe 4_utljjjSLu 

5_)JjJ Lj3j_iIo ^j^jSj-j^Hj (j^jSHflll ^j5-aJJ * l^'C i <t\"t\\ ^1jIL>.1 J_La l_uj^?E_a 

*s La J-itjj (jl I ^ i'C <i_i JUtljji I ^ se ! (_^JI CjljLstijVI (jlj (j-aj 
i uLaJLa JU-a-jj I j Ic t_<j^ (j^' i(_yJL»JI Lijj^ 4jI J-J I jji/Lc (j-a-a 
: \ 4 1j>. j 1 1979 ^|_c (j^s Nature 2j"'l l^jj jJI 5lL>J,I jJlc ^ i jj_oJ (j^ojj 
I jl>. jujui jLjt_ij1 (Jj?ej1o 1 979 ^L^, jj- 0 (tj-^jL-a) j^'^j S'"" Cy 6 (j-*^-al->J1 (j,-^)) 

CjljLa-ojVt jl < i^i" ( .il 3*C i ui dJal^uaj LaLc. 4jLii/ij X-Rays 3 j ij i nil 3 < u<>U 
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<Jjl (jl^ (j^L>.La (jV ((^j-jSLJI j^L>.La 4«j^)} p_*_ul_] cLa_LiJ1 aJJb O_uj_*_o 
Sj j i < t~i 3j-j?e_a ^jj-Aj i I J 3> ^ 1 a Mill 4_j_uaj^1 Sj^LlI ' a t ^ » ijr 3 
,4_jjjj^3 4_uj/ L-oJl 180 ijt<t<i '"ill LLaLtaj S-iLAII Sj_>JL 4jljLj 

I «i (j aj . d_gj i ir-i II j^Ls-La 4-a^LC i jjbajj (jl JjiUjcj I a j i a> 1 1 i^ni JL>- JJJ 
oj^Lajj (jj»IujLa t_! .(_gjl£jj Nature 4l*-a (j-a A ■ ■■ a i JJLuJI ^j-"^ ij_a^M (j^J 
4_Ial_<j/j_i 4jI j j ) uaJ.1 I JLA IjJj^sj (jjj-!l i jljJLLUjJ ( _ ;r 3 «43aJ» J^J<-a 
-Ij-j_Li£)) g I LaAJI ^"1 J^J-a (j-\_a 4_j-alJLll CjljLrcojVI ' a ui^ jL^>« 

La I 3j_&j_I I ^ I c Jo j-j-^U La^ajjJo * Lu I « 1 2- Ij_j_Lj^ » j « I I 

4_u4aiaJI ^ r i nil cjLla a * J_*_u Pulsar w £-IaL_u ^^u3 ^a-& jla^ mi 

^_j^Jj juLiLuk jLs ^jbaJLLj J) U*n La-i (3-uoJI JjLojVI ^j_a ^QjijJL) ' ^" ^ 

^ » i n**( i n U jL^_fl_ll LlLjLl £_a i_La_uj-a LaLc d * Mit jt ' a ? * 

JLaivVI L^ls Uj iJjIjj 3jlc jLp£.VI ^ (jlji-L La-&j pk«- VI 

^ jLjlJI 1 iXJt (jj t La-ijj . m? in a '"ill aU^-a! I (j a -5a^>« 3-a j JLt-aJ.1 ^jLi 
Jljlj I j tlaj ^1 SjijLc <Lul '^-'*» CjLoISLI 4_La->«j 4j^j-a I a I -»~ 1 1 (_gjL«JI 
4_lU2»j-qJI «49 ^j)> fiL_j_a^tt-t-JI ^jlj-uJI ^tia^o ^jljl 4jjala ^^J^-j 

l_aJU£. (jjlajVlj Sj_AjJlj 'j Ha c ) (jl^l jJI ^nn Mill a Hall I j j 1 a< q\ 

jSLII tfjLA (1>^J • ^jL^SLI' LaJ S-^i^ j-A j-a^s- 1 Lja^Lax. jm i"ill ^ j 1 aj 
, taj ^ j j , ^ 1 1 1. 1 j'a p t^<» ij »,,.*,,.« jl A il ^ -s. 1 J^VI w lc ' ■ IJ (j 1 

CjIj 7" ^ ^ ^ J-A (jl La-ij . q n a '"1 II jj-a j-j-^I ^a_>o jj-a fi L-»^>^-ll * & ^a£HJ 

(jLa (_£j|j_(JI Jj^aJI (j_a L^jjijJe^s JJLu ^^1^^] • Laj « 1 a 1 1 j Sjlj_>JI CjLvjJ 
j i'h; (j n a i"ill (j-a j-j^I (aJc-t5 i(j n a i"ill j-a^. (j^a j tf\ \ j 1 n 3 1 Qa$J LtjLax.1 
4-a-La.j ;]^L>. ^^a_jJ_a> ^^-1! Ji4^>*^a-LI (^-^>>jj JljL^JI jj^tj ^jt ^1^" . * dilj-x 
mj-jLj mj-J-II ^-djlj-'-" '"'N ** I "~ II (jr-IJ (Jl ^~''VI (Jjja 1 1 n II (jjs ^j^J^La 
(JIS! .°:.t jjU'.t l^I^ O^j j^l jIj (jla 1 1 . iijaia f SjjIIJI 3ia.jJ.I 

. j— l-lSLII p^c-JI \jJt J^s- SjjIjJI C-i^l^SLII (j-a ( _ ;r l^. Sl_L>JI (jjs 4_a J ii" a 
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cU3 La 1 aH/Lc I jl p-$->^ p j 1 -- I 
.jLa-ijVI I jut pfl o a»j (jjLtJ (jl 
(J|j-^J-J3 1 ^tjjre-JI jL^jijVI CjJJL=*J ^j-oL-oVI J_L$_aIlj1 (jl 

ljU>. J-jJ mi II JaJLUaJI (j ■ (jj^jl i n tl ^Lajjl (jx. JUJLaJI (j-a ljL>. jjj'C 
i JLJ J->JI CjLijjjj-JI £-a ^ ^*-tJI (Ji-I -5 (_yfl 5>->JI CjLijjjSLIVI JSLJujj 

ij^i-VI a « ■ tl I J Ltsjj 3 vl .v. I 1 j SJjLajJil 4-uLij^SLJI Cil Lse i"itl (_j-«ij Lo_l3 
j_uSLj jJLi^s I Lgjejy Jiso «Jl>.Ij ija^LaX. 4-Jj j Si jj ^1 pJ=-tJI (Ji-I -5 U^^-^iJ 
(_gj_£j_U «j_>JI j » a I j a L^ia i."'K uiJ (jyjJI JUJLr»JI i^jjj CjLjjijIlSLI'^l (j-a 
p^=_iJI jLsc-ijI dJJj (j-C jJLLjj ( _ ;r j>.jL>JI p ■ u-SJI Jjjj La-i£ ' aJutj LJL>.I.J 
(j^o LiLti Ui^? o' er 0 ^*-^' J^*-^- 1 ^' I (j^-s-'J "p V I j » i n"i i ii U » 

aJJt £-juv>.j . I gg3 CjjLs. (_ylll 3j_>J,l ( _ ;r 3 (_£jj>.^I ^_o^=-Lll JSLI <-ilj"i uiXI (jjjQll 

(j_o (jj-^ J L^e_o_l^L_l t(j-i i intl (j-a (j-U^La ^ * ' gaj <J^L>. «L^_*Iuj»a *lj^_>JI 

. *lj^>JI (^3 Sjq~inU ^UijSLII 4jjUI <_jL«JV| 

l_£ j-!l pJ=-tJI 3-iLa p la « a « LiiflJI ^1 i_i^.j_ll "p la£ VI j » i n"i i nil » i_3Ji2j 
CjLl«£j 4_l3 (j-uLull pjjljtlj U^jijjLj^JI (j^s d Ijla 4-uj£ p i aj (_^lllj '1-'^. Li-i 

j^LJIj j»jjjlj^jJlj t jljjl>JIj ijjjSLJ i ntl j iUjjj^LIL^^j^.VI cjIj jJI ^jja 3j_u£ 

I J Uj Lo_l3 d lsj 1 1 sUi-LvoJI CjLi^jjjjJI (j-a (jjSUI (_gj^jJil *j-><-II J-A 4_l3 
(_gjjJI l-^-jjj ^i)- 3 J- 1 (jr^'j SLjj^ohlII (_fji!l 4JaLj/^j 

4 uu tj^ la 4_uj_=»o <ula ui (j-a «UaJ J_a Ij^La ^L»^ (j^J^ij I &j ta a (J " Q L^jI 56 1 0 

£.j_>JI jl_^_b LoJ_t£,J . [ ,| t jjJ-l (^J^J^-U p->»J (jj-^J 5 Aj • t ^ iiuLu^j 

^jju 4jLa i^^^jjjjjJI pj=-iJI I J-* (J5-a JSLJujJ j^j>.^/I i _3^- a -»-" ij- 0 lSj^j-^' 

3|^j (((jLLaj-i-oJI p_i Jlj_u» j^j-o ijr 3 i ^^3^_uJI pj?E_(Jlj ij-^l «Lcj-i_uj 
(j<-J^-j LljJjJ jjjGj (jjL^jLa p^s- (_£jLvuj <LaLse LtaJI 4iILi 

«Llji (^-3 «Gjui/ ojlyjl i^jdl i^j^JI i .ijULlill L^Loa. t_jjCbcjj 3_^Li]l 

i %.,V-.^I i njULutll JJL^JI (_Lt-flJ La jlj-C. (P^ 4j^Jr i"iU CjI aj i n->JI ijLl^jVI 

, ,, j UI ; jj 1 1 Jjl^J! cjLijjUSLI^I <.~ . » jjj (_gj" £iA,\ ( _ ;r a j-jjSLj 41a 

i _ y jj-a i;^u3 ^J'C i"i i ^Jj t da-Afl 4j^j^Ij CjLj JU j_i (j-uJ-J 4_j_ajj>. CjLcI ♦ mi! jljjJI 
Ltlj_i LuLa i4-uj£JI SjLill aJJt S-ajj>.| JL>.| jm'^ (_psj^l OjlSj I jlj . I i eajl 



192 



IjJLiax l_&a^.JU LtLt^t_l (_£J-J1 t. i i i ntl ^Jt \jJt . SjJJ ijr 5 3jL>.1j 3j-a 
aJJt lilljj a ajj jlj (Pulsar) 2 q tv. ; 1 1 j 4jtj; , „]\ 4jaj.j!jJ! cjIjLS/MJ Lua£ 
3-51 (j-* 0 J ■ ea a * J i"i J Cj_3jJI U , , L^jLa (JjJLtaJ! JlLa cLUajLJI ^jjajjl 
J JbajjIjJ! l^jJlII JjJlI JLaVl JjjJaJI OjjSoiJ! jj .SjjUJ! oLcLJI 

JLa^Li (j^-jj (PSR 0329+ 54) _> <_a jju La L$ia j^ju jjUaU « jub 

L_t^^ JaJaLseJ (jl jjSLa-i i L^o^ljj ( i^l 3 lXc j\ jJLJuua c_^a£ 

(jSLxj Lxjj j! (jiajLi ^<s->>j ^1 4-!a^. jjjj i^jJI c^?-^' ij-^ 1 ' 0 «L3jJI (j^Lc 

(JlLa ^Ja-ui 3^ »1 a i ntl jJLu ' ' t '(j^*^ dt^J ^£ a u 2 « ^ji 

q\ liLlSLaJ V! I glial J Lg-La 3j_<jLi^j ^ »Ua ^J-^ O'C i ii a I _aJ (_Loi!l (j-a 

iSJj^ i .n sLlusj^/I Sj£LI! (jj-^ O' o^--*? L^j^a j_lc j^-I cJ j> -^ 

fibtla^JI ^j^tj LaJU£. «Lt-aL>J1 ^-)J)J i"i t (j^ ^* '"i f a £j»JuU ^j^>-jL>* J^-ill lLIJj 

^Jj . ( _ J -a^jJt (j^jjjjl ( _ ;r 3 J^VI ( _ ;r Lc j_uJuJ I (j-a Lc jj 4j jL^a L^jJJ Jjju 

c_uj-dJ1 frl L^aAll jj-a (^jj^jJj^j-LlI ^qj?e_lI1 3^La ( j»a 3jl^>.La 4_Jlli3 /".t^^ , ,.1 

f^^-s jjSSLa J *\ uu olaju i ■■ L^jLa I j~ •>-" 2ji>-ijV1 3j£LII jjjj (_gjJ! c^jJ! 

(jl (_Ll3 t_!^2!UI (jjs CjLus I jja SJjjL^a SjljjJ! sLlUsj^/I 3j£LI! 

4_Lj_>JL^ SjJLoJ jJ-jJ (j' ij^^ 1 ^4^3^ (j^W 0^3 i^ijVl Sj^-I' j^J-° 
(j-iLt-Uj jj 3e_L^aJl J j ,„ cLlal_i_u^_i «L>.j^jj>. J-aJaj (jy-^* ^ ' 2j 1 1 4jj^_ujj , ntl 

(12)-* 

ij^>. 1 Ls^LaX, ^t-t-LtaJ (jL) Lt-llj La^ «GLo* ^ J ' * tj^u 1 f i u a La_=»o ^jl 
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La_>u (j-SLIj . (^jijJJj-lj (0-><J J^ejj ^<u ( Lbjj I \j < i . 1 " 1 1 1 a 

(^jJLc i Lljl 1 u a t A la-^ 2 \ j ±juuumX\ 4L>.j-a_l w d ' j 4_al^fc-^a J-^l 

i4_uj_At J-^' J^^JJ'^" O laj * 1 t^j n 0 uJI «dCi£ l_sL*_Ud t 4 mq -»J 4<JLiil1 ^Jj 1 < n 
4-j_oL>- sLLi^La LtSLJlLal Lul ^j'—j'^'tj . Jjjj/I i_i2j ^1 «CLujL>. 4j^»o j! 
j^^jjs Sjl-ij (3dJ"^ L>*~ 'lP^J^ 4_u!iL?e_l ^SL^tHll i- ^L q-i 1jL$j>. i4jj^t_*_u 

,4ji^jj (ji^ LjLuij LgjJ! tiijl 1 nil iilLuu ?Cr <i/ J^j *■ ^1 

O a a ' - «jj Laj LLuLus J^Lufca j^pajVI ^^^JLc CjLjLtlllj CjLjI ^o-l>J1 £_j_aj>. 

CJJL>.J LxjjJ^ ij_uSL] lLL! j (j-o Jjsi Oul^ 4-ujL>JI (jl ^Jj -"^l » (j-uL-ul (jt^ 
dul^ 4_u!iL>J1 £j] ^aJj . «■ 1 1 1 11 1 j-ajG jt J^AJJ (j-J 4_jJjJLaj c\JjaJa «JK Mit 

2_iLie-j jji^lj Vols j_i^i3l ^^LAIj CjLjLjJIj CjLj! _oj->J! 0-ll£L) J-J^l 
^ j i iM lJsoj-u Lal_a_l (_£^JlJ1 4_u!iL>J1 <J-*L>. ^£ Ot^* (1>^J J 4'"' ^-^-^ 1 &J&J 
4_j_a j-jJI LuLo* i _ T 5 i JLj^QJLi ^J* a « La j[>£- (jr^- ' p^**' ' " rt ' Or 3 ^ J <>>t1 

LaJL^j .(_gLiJI j'jl^" J^*j^ «^ I » C^J-JI Ur^- D^' O^J - ^" ^J- 5 ' J^J 

«^ 4» j I «^ 3 » (jJI » (jjs ijlil! Jjj 1 11 (j^c (jSLJj 1 M^is 4_u jL>J! Jjj-i 

Jl^3> ^Liaj J_J! lLLj_>>j . 4jI£La ^jls \j a 1 a a ^ j 1 aJ (jL^ul (jLa 

4_u jL>J! j_uG JLt-a (jjs Lj^l^Jj^jl Jijuj 1 flj 1 • ! j^u^ 

w 1 C l—LJjJLS JJJU>. j qifi) Lal_4_l fft-i^J ' rt ' i_ilj^tjj ^^Lc ^L»_t-a_a 

L^j_>>j (j-C i—aJjisj V J*C i"i_)j iCjIj-o ^ aj sLujL>J! jl^j-^ L 0 ^^ C-^-yjJ 
^LaJ^JI «^ 1 000 » 4AJLJt iLujUJI 
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i(Chechire) j-jl ifLo-uu S-L^s ^Lui^Li «.LLJI jus (^ic ^(j-ifu 

LoJl_LCJ «l ljL^JlII _}^L] ijr 3 (j_ujJt» t. i I n~w j^^Li. (_j-$-ll J-UjiHj 1-4-1 Jj 

£yC 4_a^>-l_iJI CiLcjl i ii" II .*LbciVLi Ijljj ^ ij^" i ■■ « (jVI (_^i>- O-il^ 

(j-o 4_ujL>JI Loj lilj - J^L^ 43lj »J cP 3 " 3 iLfljLiJI 3-ujL>JI 

jjJ-i^.J . I-La 4jjJLo (.j^- O^J^' 3 SC - 1 ' ^""^ (jyJJ " '-' -"J ' '"'^ ^JJi 

4jjL>JI L^jj-uiuSu i5j-<-u (j S u 4_ujSLJI j-jl iVt 4-Li3 ^ agjej 

^ <_ , i , ,i t j^jUjlj ^-Aj . J jj-oI LiJlj (jLSLlI 1 JJt JUj . L$_La j-ij (J I J icall 
Cosmic) 3_Lj^£LII j-jI ui_) mm . U U a Lc^j 4j - tajaej Lxj SjJtlU <GVLla 

4_lS La-i (jslj-ij^ 4_u!iL>J1j 4_sLi£LI1 7c_lju^j LajJt^j (Chechire Cats 

V 4j^/ 43-*-°' 1 i_^3 ^^-t-u Jl^j .^j^SLIl ( j r A ^ clj sc *j ^ 3**' * ' _ij_i_u^M < ■ ^**' 1 1 (jL^ 

i 1 j^?e_IL?e_o p. j Lea 1 1 <j 0-i^>- t <lL>. 1 _} i _ ;r 3 La 1 4_La < Jj^-i I t-s" , ,. \ ^ jjJ^ 

^ij_i_u^1 ' t-S-jJ I tjl^ 1 !j^l>.^ tjSLtTuJ 1 ' ga ^ ^.Lj-iio^/l (j^^J tjl /^-^h}-^ 

j^jGJI ^Jej-uiJ lj-li_La j_<_u JI^jjjVI < l5jJ I J jj>. ^r>j^ (J£LHij 4jLc^aLiXl 

.SIxjJI Jju 5jt mi JLI Sbtlll JL>. ^ 

. ijr jjL£LJl 4jT j!il_>J1 jLl^jVI (j\ '< i .ill cjIjLlLL (J^. J3j «L^>.jL>J1 1 gjl ^ .U 

JUlj w 3 ) jc-)JL3 c?^- i *- J -*- u -'J Li Lol ♦ 4_u!iL>J1 ^_Lirt_i Cj Ll j)j3^_j_LJ 1 i LaJi Lea 

L^JtSLq-j 5_^J)j-»_a ^ cpb (^| JL>. ^'^ > > * (J " < '**' ^ C ^J^ Cr^" *-^3^ 



195 



pj j-^JtJJ ^JJJ-i ^-^3 3 ' ' ^ cJ^ i"i 1 ^aiSaj 1 ^j?e_lJ1 ! JLfl>J gjLi^jl £_L4-l (jl 
c_3^_t_u t(j n 0 4]j£ iz^- °J~° QlJ '""^ d'jl'fc ^jj-J J 0 -?-^ 1 J-A w aj se * 

3j-ajJLl 4_u jL>JI ^ j ' -^"j U ih1-»oI (j-u^J d 3 la * rt jQj?t^t_) ^_j_i-a_J ^alSlu 

^ 1 1 ..1 1 nil ( _ ;r a »j-uii! I (^li 3^-" j-^ ijMj-y f^*-^' ' '-'jlj «^ 10 1 0» 

. £yz (jLajJI-^l'v alt d 1 ■ all U 

(J j mi"! j a tJL^* L$3»^ ^_y^HaJI frljj-uJl » »j 1 1 » j^Ls (Jjl tl)^ 

L^LtL*jj (jji LJI c^Lt^. 5jIjJl!I (j-a ^Ir cjju 3j£LoJI (j£Jj • 1 783 ^Lc (^ 

i ii tl i—i j ii "i 1 1 -!>a^>-J Lr^- ^-"^ J-f'^-" •S-^i>^ Cr^*" 

j se a . Lt-a_il (j-\_i£LlaJI (j_a JrJ-^-^ p j.!** '(Ihi/^-^-^ 1-4-4 tfrl LgaAJl 

I il La i^LULij X-Rays 3 j h . ..II Sjl^V! p-u£ <_>i=jVI 

V (jl£ iSj_Lua2JI Jl jJaVl cljlj 2Aj.-^\\ v2jL>.jII tfj-fli j I taj 3j<lritl ^1 i n-vVl 
J_i^sj_a Jjl (jL£j .(JLc (jLSLa (j_a ^ » uiVI 0j_fl> 'n i ii I" ^JLy" i iU (jl Jj 
J^>- j! Juo ^1 (jiLilj ii_iL^c^iU jjILa ^ d j m i nil 4juI/5U 

Jj-ljJ, I 4-jJLta-jj (J^-M (j-a SjLxIlU CjLjVoJ! (J^3 (j-a (_psjV! 

fiU-iUj^U LaJLLo 1jjuua_o jijj-^j' t £2_ifuli£'t 1 97 1 ^Lc i^^-Sj . 4jj->J1 i^^-tAJ C *-^L>*1 

(J JL»_4-J ^-La 2 j ^ (jSLtliJ j-i (( 

^j-C Cj La^Jjtj, 1 jj 4 ^La aHJ, 1 jJ 1 l-^u-u (j L£^ Li^_aj . 1 JL>. Ij^uL^a « I -<j_u£"1 

^yic J_jjj cLcj-<_uj « I -<j_u£"1 (j_4j j_Li_u_u)) jj-C- j i 1 ' (jl (2>SL4-J V <Gl_Ua_aj t <_sLjlj 

jj-SUj V 4^1^1-1^ .SuJiLUl ^ >Lo^Lj^ lJiJI 300 5lLJLJ1 4r. 

1 000 / I ) J£" (2uilj 300000) ^ Q^SLj I -^^1 m,t 

^A-J 4.1(^3 LaJ 1 1jL>. 3j-jjSLJ1 Cj Lb LuiX 1 (j-* i ^J^ a C ^- Lt - U 4jljlu! C_)Ltia_aj (J_i_uj-j 
« I -jj-u^l (jjj^-Li-u-u )) i \jJt tj^-i (jl (J-4^t-l 1!il_4-S . ^^4J5e_(J1 

jL>J! (Jjj^' jj.'^l 3^-°^*-" f^? 1 -^' <_P'- 4 f lS j-" »l n i ntl ^ JuuJu (jlSU! 

Ii IjuLj jl Lialj_a 4J (jl I j j la a (_^j_ll »j i a II ( _ ;r 3 ^ i ■■ a I ' a uiSLj (_gjJ! 

(_£^>.| 3j_ oj oL>>jVI I j-di 3j_o 4_ujL>JLi tfjuiij (jjj-a j-^ «USLIj i3j_u^ 

(j ii n Mill SJb^ (jlf Cjlj-a j i^"* JJJJJ (j^L«J.I oLjoVI ^1 



196 



(jSLaj V c_*£Lj^ ^j?e_>J jLula (^?ej>. (jr^i J^-^J n o (jjj *~ flljtjlol *j "■•<- 
d ^ miLj 4_j_Lu_oJ1 d * loXI tj^^j ^jl (J_aIL>Jt! (j- 0 ^ • 45-*-"' ' ' ^" ^j-u tj^^-i (J I 

Lr?JJ)^ ' "" ^ " ' " ^ lSJ-^^' - t3^'j-^' JJ. 1 ^^ (j-^-*-*-^ ^-i^al UL>- 

jV LUajl i^ij-a «X -2 ^j-L^j-l^,)^ (SS 433) j (Gx 339 -4) j «86IV 
jLjtAil LjLSj jj* «Cassiopie A A Lujj . (jLa lillj^j . *!jijj-u Ljj2j 

i^'C i n'^jK i". . I (jjj 1 1> 1 1 ..->■ ijJ! jjl jl>-j • jL*-ajV! (^^c. jijj j«J j«-^lo 

(^-jl "l i^i )V 4-J (jJjj j-II J J I uri'lll I JLA ■ (j ii 1 J^>- 

li - 1 ' ^ '*» ijj-j 1— i-!Lii_a (jr-Sj • >Liia_flJ! g j i n ) ojjIij jjx. SjLi^. 4_u jL>J! 
(jj^ ( _ ;r i (j"i j » i l_Lil I jjj i a 3j LlIIj LjjLo IjutJ J'C i""t 4JjSLi Lsj^JLo (jjjju 

v^jjbjl t 3 j I -sll 5_bSLI! j«t3. jbjl I nK .j_<i/Lui JSLAj 4£jjj (jl j^Jal^ 

.jjlS LjJ (J^ijJ (jr^JI J-^-^' (j- 3 Jijjj/VI i_cSaJ I (jj^J ^ J.' '''"'^ Cr^J 

^ jr l\ i^jLiJ! (j_a I <i j i ii-v i^I'it" i ii dill CjJLaj liLiS 

i cLljv jj j-j-jJ I J -1-lSL i_) ISL-l 1 dJjLcLvu (jV r Uj ^ , ,,11 cLuL^i V d-J-i-aj Sjj^ 
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I g]£ cJLjLcLj/ (jLa iijJjJaj *L#>.j (j-o <j^>Jj ' " ' " a j"' 3^ jJljj 
jj^>Jlj J_U (j-« (jl (J*^ mi i atlaj i ul I jjj • W *J (J^» i i ill l_3^j_u 

3_lx^j_s) JJJ-J 1 11VI l— t-S^i-ll (jl£ Ijlj i^jX.!* uiVI (Jj^jGjI (j-aj (j-tjjL>JI 
i(jLajJI-(jlSL«iI jj>.VI i_3jJaJ! (j-o (jl LaLx-l (jSLo-U (j-<t3 i(4-L«jj*-a 

JjjJI I j aj i—ijjiill M^jis d i uii (_3J.II «LUiiI! (^ 4jJjjJI i_sjji2<JI aJJt 
Ltjy>.j C iLjj! LSL4-4 (j^J («J <j^-!j i iS^^ ( iL -^ ^ i<L>.LaoJI 

(_ju 4-LbeTJl (jjj-Lin (jj Lcjj ^jl2j (jl cLujL>JI ^[jj^ (jSLx-i (_)^ •J^-" i_£L> 

I^jJI Jjj^s^I! (jSLxj V (j^Lol ^l j-iL-uJLi LJ ^ a 1 iu cj!j_>J,! <j-u jl ^j^*-^' 

I—lLijso (^y^Jl (jLajJI CjLLj^Ls tjl ^I^J) M < ijjafu] (jSLa-i (J-Aj 

jl£LaV! 0 jut 3 Mi^Lla jJal j (jl S^LcJI Jin" < ,\\ ^1 JjjT i "11 (j-^LU (jJj 

(jt (j^SLU (jSLa-i '^j-^Ljj '"II tS^-A 1— xJ (j-^-u 3_iJl>. «Llcu ^jj ' * ^Jj 

. L^J 1 tj 1 n**( a (j^-s 

Liigj-J ^ajj (^yjJ! (j 11 0 i"ill SjIj^cj j£La (_^»cVI (^yJutlLi i(jjSJ! «l_bl (j^e-i 
. 3j-iIuLus (j 11 n i'iILi (Jj jL^tlll j-laiej I t ga 1 1 (^y^Lt-^s w t ^ ^ ^£ 

(j-a LbjUal I jl j < i"i i 1 11 I jLsji ijILa<4j£ (j^jla I 50 JiJU (jjs L^JJ^ i_3jju Lijl 
(jug Mill (jl S3jj|jJjl LikjLj (_J^ LU-tJLsI I jl Lul j a (j uaX\ U7 lil\ I j-»U , „ 

L^JJ^ (jlj l(_p3J^/l ' luj a 3. I (__rjJI (_y^ • ^Jj-^W LJ ^ <1 I il"j I LxQJ Lajj I LiS^jG 
jrnl UiJI (3j)J— (j J "»Q j j al . ^» tl . L^jjG (jl 4-jj null J 1 ej ej It (j^s-4-1 V 

' 'hj& l^jjlj 3 Jl>.Ij i ^^>* (j-° JJ^I Cj Lj^-U^jlI I ^j^* 1 (^^lo^j . ^j-ill CjI ^_t-£sLi 
dJJ j (jXj ^<sJj i ' u'i <i ui II (jjj-utj LjjljL>.! (jl^ JL3j . «._j^aJI ^ j i n 1 

dJJ j (jl i ii tl (^jJI d i i n flLl (Jilx-l dul^ ^J?e_(J1 L^Jt_oj (j n o Mill (jV ' p j * rt I 5 »3> 
. I j^JT- 1 "' £ Lj^- (j ' J (jr^' ^ISL^jJI 3ji!l j uajJI 

jLtjVl i^jl j 3jj>j>JI v^jLoISLILi 3 ri uuS a j-uL 3jH Sj^Jll (jla Ij^i-'j 
(Jji2JI (jl^ . L^jK 1 11 (__Ajaj I_Ll2iIIj (^jl 1 Ll«^ ji^ L£j . 3-LaAlII 

. d "A il UII |_|j^Liis3 

3^jLJI 3_i^I r„<,-,, Lu}U.j (jlj . LuLal ilSilml SjIju^ Jlj_i V LLiSLJj 
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i JL>. j_i LlJj^jj (j^. 3 JljIJU (j^Lo t (j-^J £^ ^° J^- Cr^-J? 

ijt^SLII 4-L^je-Lll JUaLuiJI (j-Sj i4-u^L>-LU ^_l*JI ^fl f^J-? 0 Jj5^ S-*^' 3^ 

l_uj^?E_a Jjj^jlJ lj 1^ * rt ^ JLoj (j1 J^SL^-i p-JI ^jlJI 0 J_fl> (jj . 4jLJLII » )J^-i 4_La_j_>JJ 

ip-^>>-i jLJ-a 400 (j- 3 <— aJL_ y ^LjL& LijijJLs. JJ-p i<— Jjiill £-aL*-«j "Ai-Lj 
45j ' ga rt 3j-u^ ifiLoilSJLa 4_u^^ < - 1 1 q j * rt J t3jl_$_Lo 4jjLc 

«Lj_4-iJU_u t^gagj ^IjJsij ij-<J^>* <LtilLq c J j 0 * tl d , ^ 5j ^" , ,. ^ 

^yx-Jlj Super Novae p lacVI olj < . ."1 . JLlj 1 (Novae) olj < . ."1 . uXlj i<Lu£j£ 
La jlj-c. ip-IL«JI I JUt 1 '-""j . tljjjjjl t_ijilllj 4 T uj|jjj T Li!l 

L#3jjJs I *~l a 1 a (j-a j_uSJIj 1 i K i"i j LjjJiLa (jl I <u£ 1 LULc (jVI ~ 1 eajj 

.Q^SLIIj SLpJI <j1-i SJLujjlJI 4ja^L»JI 
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The Big- j^uSL!! jLtijV! » ^iijj»JI t La 
! iijL^. liH Lai . Ljj^ 4_i i^jd! «Bang 

Lolj . Ljj-LJtj JJL! p lag ! jjfc jbtijVI 

(j>S_II LJLa. (j^jjij^j-jJ.! 2 SI La 'I j 3jUI J£ 

(j_o £jj JUs. JljljI 3-jJLc 4^liSLi <j-uj^j_o 

£j_a j^uSLJ! i_£jJ JjLiJ! j-jJaL_oL) j^J^J 4_u^ «Ltia_u 
L^J V 4_lUsLjj 4-LaJb Lujj , / - < I j I 1 1 

4^LLJIj SjU! (jl cr^ O^i f4j • '^V' 

J-j joJL«JI (j-o ^gj » ir-i ^jjlj ' La « i *-» JL3 

^i n"a (JJLlA p-Jj • 1 JL>- Ijji L<tJttj>> ^JH^O duL^ 

j La * i <Lse-a!LLq cLcLijs jj-* L. 0jLiH£,L) ^j^SLI! _}J_4-i 
La L*_LaJa (_3jju JjJLajJLij . £jL>JI jj-o L$jJJ 

4i_iitILa 1 Laj La ~- * jJI 
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4_uaSLJI jLJI Sj^ » Lai . «Lcj_<jiJ Ljjj_> (jl LjIUJ Laj i4-«_a LjJJlX-i oj^' 
La Li 

(^-3 ^j-il! ll>l>^ J-^-J 'Cr ? ' '.'^ <J>^ «a-UiJL9 4j-Lu. 

oj_4> LjLSj . 4jo-j.sIj_!I jJaLULa «lj_ar»JI Cod Sjl^VI ^Jl ^jJJ 1 \;ktl 
-1 a i nil *lj^>-f <j-a dijtjJll <LuoSL!l 4jiijJI t u<l ^ 3Jl*lI.I 4jjLJI 
J-jIjI (jr-^J CjLij'n i ii I" II cdaLu/aj LjJLs* I a '"'^^ (j! (j^-a-i i L$l£ 

»i Lga-flJI ^_u_uj (jLs jj_ajJ1 JJL?"* .JjJLLa i"i \ 9. 1 usji *l_UiAll (jL^ ^j^oSLII 

^jjj^l f. Sj_a JjV e. I 1 a a 1 1 J-JJ-a I J » i'iVI Jj-JJ 1 J J-*lI! ( _ ;r 3 j a" 1 nl 

.j^a-J! A Ac jj* La jlj^. (jlr L-allaug n_g^L«JI 
SLiIJJ.1 (j-I^i! SjLaj ^Ll^VW Lilia-a j^JJ Ui^J' 

Jl>-j I jl i<Qjjj (jSLaj (_g jJI (_LlLoII (_£ jjj/ Jl>. jj 

^LQLa^a Sj-jJLua ^Lj-ilutj 4-LJLa 4_jjl_c <-_i^_o- j_^_u Cj 1 JlJ .(^j-i Jl>-! 

^ La 3 * j l_L.La (jr^- L$ (j I *— ^ ^ LaJt, 1 4_i L^j ^5 C.<-tL) V (j-ujILia 1 ^jj>. 

.^j-jJ1 Lj^Ij-J (^rJ-JI U>^' Cr-^ ^JLH 1 -^' LtV J^' *-">K uiJ dlljLij 

1 ^ j i ' * d Jt-A ^JL>.! (j-* fi L*jL-t-^ ^j^- 1 -"- 1 Lu_oAj1 (j^- 1 ^ 

.ol^l 

. LaLa-i LaJaH-La (jSLj joJ jLa-ijV! I JJt '(J-^ J^ - " 

L^jJI I j* ^ 0_ijd>.lj .^jjs-VI (j^La^/l (jjs ■ a!i^! ^L^ SLkSLJt tfJLfli ^ 
'f JjU^ J U^JJ-^r^' 6-° 3jjlj-^>' j^Jr^'j c r'd>^' j^' 

ol_LaT 

JjLajJ! ^Ji£. (j-a I JL>. (_Lda jJ^ .Cj!j^>JL! (j-a Jlj^Li^. Cif j i^l (jl j«Jj 
.,_^>.V C^J ( _ ;r 3 SjLLI (jjs sLj/jjila A",<" J j*C t <_aL^ ^j^/l 
S_Jj^/l CjIj_>JU ^ * 1 " ^^Ij}! 'ctt 1 - 3 '-?^' j gjVI jlj a" i .'I ^-aj 

jljCLal ( _ ;r Lc Ltaj-LtaJLa I j i aij ^Ja i ujj .(_gjljJI ^ai.jJI «l ^' a ^ >J I <■ ' j ' 
.4_jj-^jJLl 3j_jLjJI 5a_aJI ^_a 5_jj1^aILa 4_u!iL>JI (j^J jcJ ti^>- L)^JJ^^ J-^^ 3 ^-* 
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ciJllAj .S-iaaLLaVl olj^J,! j^Jj! Cxjcj^oIj I Jia» }L<JL3 , ,.* J^Vl 

SjlsIjJI 3j2JI (^i^ 5Ja^L>4l j -^tK2._. ,Utl ^ 2U_.,„,tl ^IjiJI 

Lufc J_JL>J! (jlr <j^-2l>-3-<ll (j'jJ- 5 J 2 Ual , ,.tl ^| i „y^\ Jj . U* 

(jjSLII dJLla CjIj^sJ,! ( _ ;r L. 2 S j La a Lgjl j j « i aJ I oj^-" 

i^jfj-ij 1 1 JL>. <L<JLc. Lgli-b Sjlj^J! cIjLj-jJ Ojej-lo!j jL>JI jL^j^U 

L$JLj_i_uij J-JJLU ^3 (_aj-i_Uj ^jj-Aj fiLCj-*_Uj pJ*_>J1 clijL^JI cLL>-L_uJ1 fiLjUAJI 

(ii^j jj^lu) 4_j_aj?o Cj1jL?e_fljLl l_JLJj-i_u L$jLo* 4_i^_La ' 0** ~*~JL) J ^ (j - * 
i(jj-jj_SLJ!j i aj-j-L^J I (j_a l_i_Jj_U (_gjlj_r»JI (_£j|j_cJ! jLajJI 3jij_«_aj 2Ja|j_j 

fiL_jJLLj_a 4L>.1jCLa 2_ j0 _il_ i ^ 3 CjL>.^_a 3j£LlL1 3j-u£LJ1 ^^j?e_lLI ( L^J j-J^_t_u) 
(J-l^. J-J-J^J cLc^> i n Cj!j^>JL! jJ-t-ssLAJl da i tijJI d la c I lIs 4jjL>JL1 jLiJI 
i - < I A j < " 1 1 (^ylo- p se ' eaj (j-^ 2_jjL^j| 4_ujL>J| 3j^j .CjIj_>JLI JU^Li^. (j-a 
CjLa^Ijj ( _ ;r 3 '"• i j i uf p lac V| j < i n"i i nU 2_a ju^5 (jjSij LxjjJ • SjLiil *JJ* '■■ail 
^jjCLa (JSL»i (jic CjIjU (^yjjSLI! jj Laj 1 1 d n se I a (j! .CjLjj" i nil ( _ ;r 3 SjLlI 

iCj!j_>J,! jlj^LIc p3 «j_uSLI! jL^iiV! » p-so (_g jJ! jlJLlI (j-a 3jLi! i afiS!j ( _ ;r a 

j^Jaj SLpJ! Cjj^Ja i_aLIaH SjL^j (jr^J it— <^!_aSJIj ^^5c-lI!j Cj!j^>J,!j 

5Jjj iii U ijjil jJ! S-jI^jlI! Jjl?ll p^i ^yk. jjLiJI JiUJI 3>LiJ.! 
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jj 3^LJ ^$J^>- I <—) Lc J_<JJ?E_fl „ « 3 I - a »J « 4j LlLI 1 < Jj J )) _1 jj l_3j-*JJ i jj LlLuj)j-L>. Lj_Aj 

!il_>J1 i ^ *.>.**. >, * Cj1j^>JL1 <-_sVT jj-a fiLtzJJ_a ^j?e_>J1 4ijl_A <-_)L_ul jj-a 

cjIj Mif ^ lr ^jlbtj (Virgo) ^ljj_»Jl *j **** (jl ^1 L° j-^J-* ^-^J 5JjLni1 

cL-mlllj djajlxji Ljljj ji-L3 4jjL«J! 4_uj(jJL>J! Cj!j^>J,! ' dl * j' 1 * :SjL>.!j 
i3_ujj_b»J! £j j^t Li! JjLfll! ^L^t! (j-a^) (j-UsjVl jio-iJI Joi. (^Jl 

:(£jiVl =ui J< 'ill ^jJ! jLAJIj jLilJ i^j^j-l! JaiJ! ^jj LJ 31>m! L^L^. 

jLjJLIIj jLiJI (j_a j-^-i L&j_£j_a j-j-C (jr^' 4lala3JL I CjIj_>JL! dJLL&j 

k^jlj^J.! dJI_L&j i3JbL2lU i_a!jJo^l ^ 3_uji3JL>J! '^ihii fJ-?-^' J 

(jLlLo i_aJl) Q^jjjp ,j_a ( _ ;r l£. <LjjL>JIj 2 i^aJI 4ja}Laj<JI 2jT-ljlifr^1 

j! (_fj^>.! dilj^3c^o Ci » 1" i\ L$jV Jl>JI Ijufc ^1 <^{j-& JL^ Cj-iL^ cH^'-5 c 5 -? 0 
4_oj_2JI 3 j -r I j I it^M Cj!j_>JU (j-o I J_>. JJ^C tiJLLaj . I J J Cj J_>J! 

^j-u^ o t~t\\ jj-* cA- 1 ^-* d * ' ) ^jjl^. L^JLq ^^j_=»o ^jy^JI fiLu1j^>JL1 ((CjLiLijJIj)) 
^jkj ^Jl ^ J nil cLUa_ol_iJ1 3!il_ifaJ1 ^1jj>.^/1 jj-* ^5-^^ 3 jujuio «Lc ^-«3J?e-aj 

^j^SLjj i^-Uslj i ^ r j_ojLJLA ^J*C ui i Jl_i£1_ulI1 ^* 1 Cj!j^>JL1 p Iaj *" 

1^ C j La-i i --"j asc \A its t Cj!jL?e_a jj-* ^ ' aJJj ^JJ ' a * fi LflJJ_a Cj!j^>JL1 j>J_A 

(_gjl^£LII 'j alaJI JSLi tfjjlij CjIj^sJ,! jjlj '"'I a 'I i -«~H (jLfl La j i cj . 3 jLJaJlj 
( j - a L^^_La_i1 3!iLioj 4_uj^jJL>. Cj1jL?e-a g.^ i"i t Ltiajt p ^ i Lx-jjj ijj-a^l 
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^ m a j * )jL>j ^1j-j>.Lj i ii 11 4_jJL»J1 jJj^-LjuiSLI 1 *j I jj ^ o i ,i i 

^j^ju ^jy^J • I gl^ m£j^>«^I JaLaill 4_u!iL>. j-jjLj 0>j L$-La ^-^JJ La^»o L$-La 
Cj-se-Ia-mJ jjs OJ^j ^J^*- 0 (jr^ *Luj(jJL->JI p tali 2 CjVL>J! 

4_uj|jJL>J! £-jjjJI £jJ3 (jl LjLo-l o^-'J .(_>^aj-aJ^ Oau-Lal J I j K ,':,* 
CjIjI—lL: £yz La-xJa I o j * a ^j^SLjj J/Gj^J, c_ujJlJI ^^iiL^tjJ! ^LalJI 
aJ-A> j i c Ct" uu a S[ ui-J ^jl^ ulUxXI jLxjlJIj p J la < (_5^_*_oj p^j*_LJ1 

(jljj^cji ■> j La i LojJ^. (jSLIj . 1 1 ~- ^^>-j-5 -^j-^J J - ^^^ ' cjIjjJ,! 

V ,j_a Q^SJLj 3j^>JU p k < a ij^ejj 

(jl (j^L<jj cj!j_>JL! JSLjI/ (jLa dJJj ^aj (2tu '■a*' ^jujiIj cjLal i uXlj 

mJj^s-Ij 3j^*_o j_ZuLl1! pi j la i aVI ^La dUj£j . jL>. ^=-1 (.^-^ &j <" "'j 

j-j-^I Sj j< ir^i 3j^?e_a «L>.1 LajJt£,j . JJLuj ^ji 3j^a- alt ^^LjJLij 

4_l3JL>J! SjjLJ! SjLiJ! cjIj^J,! ^jjl (j-o 3jl>.!j jj-" o' o^- 4 - 1 l£ ^_^ 

Lai i ii-v? CjIjljmU I 'jj i aJ (jl . LJLc. I jlj^ jL»jJ JJUjj (j! isLujSLII 
^j^£La jLAa <1a £ya ^j^Sju 4j| j i a iJ7 jLi ^JaL>. t j^jl i n^.1 ^ Li^J 4_JL^5 

fiL^a 4x.^aj^a J^a Q^SLjj ^jJI LaLaj i^i i II j^l^ll ^J-? 1 ^^ * (j*- 4 -* 0 

. 4jI 1 ^jjsjcjs (jjs I 
JL»_u ^juj1\ fiLuj-ill fidlLaVI ^j^* * *<JLc t — 1 ^ J->*-l' ^ jL^tluVI jJjjla (j| 
tfLu-Luill d ♦ mi^U 3_j^ j 'I ■ ^ " ^jjJ^J d J^J ' a 1 1 £j\ i i nil (j^-i^-a CjLla '"^J '"'^ 
(jJI jiLj-iiaJlj L^jJ ^La i uj (jr^' ^iW-^'j-" CjLj-jAIj >Ij_«»JI Otr>o 4juI/VIj 
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CjLjLo-] Jj-LLa-i I j . » ■ . £__uL_ul (J^ 3j-a L^jLatl ^jLaHjj Jl>. w ' ^* a * 

4_jjLt£. ( _^-£s1j^tj t4_ua_U3 4_u_u i—oJl L$_La (J^ (J^ala ^-^ LJ tj-^- 5 ^ lI*^ i"i i 4-^,1 * mi! 

^(ji^jjj * «j S-l Jia^aj LiLlujj . I j ...A, ' d i S Cj1j->JL1 . t _^Ii^ mi" II jujui 

j_£lj_a ( _ ;r i (j ii n i"i II 4 1"^ (_j-Lc <— il^-tl CjIjLJLoj <j-U^La (j-u La I j uS Jjj-* 

La udLlAj .(M87) j (Ngc 6251) JiLa aj>}U-»JI 4^JLAaV| ol j^J.1 

i(M87) (_L>.lj CjIj^>.jj>.j CjLCJ j J i aaj I JL>- j j i i r-> j '^J- 1 J IJ^" (_Lj-2j 
-5a^>-J (jr^- l5 J *° '_' J-°^' lW_3 • (j ' " " '"'II ^LtajJI (j-a jJLi^s I 4-fllaJLg (j-a tiUij 
( j_a JLjjJlI I (j-1 i i nil CjljLtLa A^Lt^a ^^ji^. Ltia_)i JLs-jJJ . Jaj_ul ' ■ ^" 

3jL_lj>. CjljL?e_fl_ll (jo^j (J' (l)^- 4 - 1 0?"*"^ ^Ijljl^"^ CJ-^J (4_o*Lt-£lJI »l j miVI 
jLa_ijVI» J_La (jjiJI j-jjLi CjIjl>.V| La-sj (j^J ' £ ^!-^ *— ■ 'L^f*^ 

. <Gl j «j_uSLII 

j 1 < a a B :4_jJLlII C)l a K II (j_a '—^-1 J-U ^jj»"ill jl ■ -V<^ I jljl d a K (jl 
(jl Ur i<ilj <M q\ Jijljj ..«Quasi-Stellar Radio Source-^j-a^o «uJu i^ojjIj 

<l j i ' ii "t L^-j-Lc ' " i S-Lta I 4jajjlj jjLi^a Lj]^ (."' i njt Cjljljl jSLII aJJt 

M.a Ljjl Lajj .(Quasi Stellar Objects-S_L«^o 4 ,i A j»l>»-l (QSO's) 

(j^Jj . Luj^?e_a j^i^i Laa_>u l_AjLiH£,l I j*^ -1^ (jL^ JulS .j jfct I ^oj?e_lD 
CjLal i ii a (jr i-C (j>S>-J (jl JLalo-l J-#kl ij-aj>.^l LjjoJ J-J-»jJ <— sLtaJkl JLlssj 
JiJUJJ I gx*3JJJ iQaSLII JJlXJ j^lj^ J^s- (_5-IJ p ^ i ii" LjjI JJiJJJ • I J^>- ">>fj£ 
CjljljljSLII j ojL^ I jlj f j i a 1 1 ,j-a iULi 90 (jlr JUj3 i .i t Li£. 

t^ya L^ujJ (j^ tj<<~*°& (3jL9 (jUJ. CjI j Qaii (ji (_iJe-i^ I JL>. SJlJJLJ 
p <» I j » i ,i " 1 1, a p-><J i— i-H L^_iL£j - w " Lj-Ltaj-J . dllal i nU JfLa 
« l-^^o^l (j^j <i iini ^yl] 3 j i ii ii Li 2tx-»HI , „A\ ^ « Supernovae » 

(jl i^-^cJ l^>- J-laLvaJI 4jLtl (jl j j laj 4jL>.jji1I jj^_<jJI JJjjJI (jLs CjljJLi 
p > (j_a j»JLt-£5l 3_JL>JI i>JLA ^5 j » ■ ^-11 ^-JL) jc^>> (j-a ljjl_t-£5 (j^- 1 

(j£. 3Jj|Jj^a 4jsL^JI CjLlLsjlII (j^utJ (-LlLut QaSij (jl Jj . ^ i n a i"itl pi taJLtl 

4^1211 culjj i .iii'itl (>u .jljljSLII ^ 32LtaiI Ijl». j_uSLII (J^jGJ! I jut 

'•C^La 
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a J i"i t"i 11 ^_o^c_Lll (j^J^-l S^JjLLo CjLal jiaj^sl (j-a I uiXs CjljljljSJ! -2 
CjL>.jj LaLaj 4-iLl/l£j 4_l>.jL>JI I j"l ^ .U 4jaJ_a_a i3j^>J,l <_ ilq ' ^j"' 6 " 
3-»kxkJI <j-a 3-lLs-I jJI 1 uiVl ^ CjIjLiUI ^Jl J 1 aj ^lll Sjlj^sJI 

(jjj-*- 1 L-^la rttla^ I j » 1 n"i 1 11 a (<SJ>u ^1 ^ 'I J-*-^ £ L«JLl <3-3L~i5o 3 J i"Wia I j j'a 
LiJJjLi Lst_L_La * la c 1 ^ ♦ i n" i n a ^Jl cU^cjj J-^l i ^P fc J^-^^ CjLfLuaJI 

o>LcLi3 ai ,„ i, „ 

SjUI j iS^Uil lJljJjl)! J jLuil « Lis^l ,j-a Lgislia jucU ^Ijljl -4 

. jljl jSLI! ( _ ;r 3 La J'C i"m (j-uJa jjL>J, I tZ.il.LaJU 

( _ ;r i ^jjcJJIj jLJuMj jLiJI Ja J 3 i ■■ J_t£. Sjj^ellU 4jjLtaJI jjt jljljSLJI -5 

jja I j , „ A c^jL^ cj!j^>J,! (_£ jl>.I <_ < l3 4-al . ..->JI jJLi j>aj-ul i_^3j 

. jJLt-a 1 ^l-iou-u * ) j^j jL>*jIj ^ jLt-aj jj-* JJ ' (J^L>. «" > K mi" 

£^aj i nil * ) jS~.lt jj>.VI 4a* jjl m£| « ^Lca-u * ijjjjo iJ7 Jt Cjljljl j£Ltl -6 

» j dftll 3j-u^ «Lcj_aj?e_a ' u^aj (^y^-ll SjLaJJ ijy jL^_Ljl jj ^laJlj £_a_3"JI jj-a 

.(Jja-I jlja"! er^ Lr^ i' 'OJ^I 6-° lij-^ *l>^ cr* * I -ij-"-^ I 
jljl jSLJI jLtcjLi! <_ i w n (jl£" La^aj . 4-2_La£. IjIj_<j/I CjljljljSLJI <L>- 1 jj Lul 

JLA JlLa I j_A J i Lsc-tla 1 j j Jljj 1 JL>. 1 J 1^ i mi £j 

jjlj .CjJLa_j La j»j^LI! JiJLlJ 3 Ll>J L> jjs. ! j Lg_L^L«-l joJIjjiJI jj^j^La 

Lajx. Liia-j! I— Li j j laJ ( _ ;r Aj- t j1-J-i5^ VLaj>-j LaLtiu I a uiS[j CjIjj>J,! 
^ a i ii j (jj-^ (j'nt l Lul jjsljj .(JLJI (ji^. j-laicj V ^i?^ 3 -^ 
CjIjj>JLI j-aJU tjj^ 4jr ^ ^"m* t (jlj fiLiJL) 4_j_a_Al J-*l 3-&> ^^^^ J 3^ ^ 

Lajjj jJlj-j V Q^SLILa . d j a itVl jJLi j_al I joJI^jlIIj ^^cJJIj 

. LtJiLa fiLn_L*_L*3 Cju3aiit_a p ^ * <JL-»_a Jjj?e_a ^Jj i LuljJX. 

L^jL^jjs. L^J iSjLlLII t_ijJ Sjjm^ c^l daJI 3 i i n-w JJ-JJ (jH^' *J-?"^' Cr^J 
^jjs IJlj>. ^_jj-_L4^ (^G_a_LC -ia^J (2>^ ' ' a '""^ | t^aJjlj-II JLt-ajJLs . I j"l . 
3j-_>JLI <■ i 1 3 jj-* (jLj^L^Iu ^j-uj a ilill (j-o^l-a ^_Lt-aJ ^jLlqSsJ ^^JIJ^^-Il 
Jlj^jjJiI JU>.jj .j^s-Ij Ou3j tj^-i tiJLuk iiJLaj VjLjjla ljLjc_ijl q\ jJ La^ 

j_a Li3j^c_a i_JJa (j! o^j^' j'^- 3 cr 3 £ ''^J lS- 1 -" 3-aLLaJI (^JLiJI (J <liitl 
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£ya Cj1j^>JL! <Jii-4-> (jl j^^-^-iJ .t_dl_L& Li^e_o Ij-;^^ Ji^j-ut I i aj ^jl 4_ljLaJ1 5>£Lal I 

(j_o cjljljlj^LII (j^/ i *j x aj \\ cj!j^>J,Ij cjljljljSLI! sLojJjlI! sLajkljJil Sjia 
. ^* [j\ i i nil cjIjLlLo (Jjja c^jl^ i L$jI j iu '-'■^^ L*- 4 

■■ ta «" 4_jj(_)_SLl! Jlj^LlkJLs ^ 1 1aj * a 4^Li/j_i 4jLiU! ujjJ ( i _5^ , <- 1 lil^-sejQ 

4_lSLLs 4_l3!j^.jj^3 Sjjj^j (jlj . Lj^L>J! JJijLLo Lj^jia-C LuL^ La J'C i"m 
jjJlSj . ^ ^ L_Aj^_LaJjj ^JLjJLILl! L^j^jj>. 4JL>.j-L _}jj?tjO ijr A alt 

^laLill JJJG «!jjLa (j^Jj . i— J-La p i SjLy nit «LlL>.I jJI <LaLajJL I 
^j^jLa i i ,1-wj n <i uJI (J^>« * t^l ^SLII tjLilo L^jLji i 1 ta )1 «Lcj-*_uj 4_o*jL>J! 

3j^>JL1 tJ^JJ- 3 (J-°j (1)-* ' " ^ a 4jJLLi d mq^ ^JjLx-i ijj-^J 4 ^i/^ «Lu_u 

1 jj_L>J I ^jjjJ! - U j U ^ jjLr>o (^yl!! ^^jc-lI! ,3j-'- :> < J LaJ-i^. (j^>Jj .SjLs.!j 
iSj^Lua La^Ijj I mim 44_l4_jJlj_o (j^ 3 L^Ii^lj-l Lo a3JljJl>. Lo^so (jLs 

(^^jJL-sJ I ^!jjjs_lI! (j^Jj iSjLJcjiil Sjl>.!j o'jj- 5 Cr^ 5 " (j"'J''" * ^J- 3 ^' 

j_Lj^ 200 i .it 4jLA!l Sj^*- 0 ij,^ 5 " j' a ^j'- 5 Mutl 
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L^>-jL>. 4_uj/ Q^-iLa 4_uL»jj 4_ujjJL»J! ^IjjJ! ^jjs 41j-u q^Aa 40 t_^!jSLJIj 

(Ju_o* ajj^ L^aJ Li (j-oJ-J iSjLjJ^JI ^j?e_l11 jj-a 4JLu-a^. CjJL>.| L#-i3 ^J*C uijj 

C^jJ! ( _ ;r i .JLlU Jj j ( ii (ji^. (j " 1 i"ilL^ J-"-*-M 5 U , „j~. t t I ^jj^lll tiJJj JL>.jJ 

j-jLlj S-ujJi^J! i no Mill a Hall] ^jjjJ! jjj-aU 

a!j-j>.» «Lc ^ q a ^j_a jn ii ilitl C^*jj>. cLu_o J/U^La ui£ J . LU 3_al_& 

4_aL^a ^^JLc LJL>. 3j^>-jI! 4_uji3JL>J! ^jj- 3 o-^ « Gould Belt- jd^c 

«.!jj_>J! ^Ijj-! J^i.ljJ! i>L>ol (j-s) 3 < . » i all J-aj 

LgJji-j JLalo*! (jV! £ Ljl^- Lx-a j^l -il-Sjj £ ^Jl}-^ > " jjj- 3 j-^ o " " '"'^ J-*- 1 
L^jLallllj ^j?e_l11 Sji^v^U 3_jjLl*J1 ^jjlJIj 3_ijLiJ1 4_j_a_iJU_uJ1 ^_jjlJ! ijr 3 
4_j JLj_L>JI jj i a « II ^1 (_5-JJ J-Sj . 4_ujja_Ll! JjSLII (j-a Jjsi Cj! j j»!jj>.Li 
^^paljU^I ^Jl i_£j-*J L-a->j icLu_o (jj_il_a cLLa jj^Iu 4jy jJ1j i Ltj^j^ ^3 fiL*_u_ujJ! 

jlsj .(jlsj^/lj (j .I n ."ill (Jj-aLil! ? I LtaA! I ^^5c_J! <j-u 3j>jj*.jJi! SjLU 
iCjLij jJLlj iCjLiSLjj£LJ!j ijLaJa^M (j-a ! j jx. j I t_i jl£ . (j-^j 'j-^t-j • j o^J-^' 

O^j ( _ ;r 3 (J^><-! C^jI^ i ii •> i"ill a UaJLl I ( _ ;r 3 t_<^! jSLI! J^s- 3ji^>.jJkl £j\ aL>Jlj 
j j ^ n o i"itl dtL>.J LaJLt^. d)^-j-ul (_t^>* L?^- 1 S * tJaAIl ^5 4jj^t_i La 

iSj » j" i ii a OuL^ (jlj ^Ljjjt^U Sj-iILa Sj^La OJUtJ .«Luj|jJj>JI «lj^j>J! ^jji 
ijr Lc Jj La^J I clLuLl ^jt ^LL?e_l La ^J£j . jl «U_o1jjJ! jjj^-"! i uJ \ Q 1 

^^jjJjlLI j-jLtaj (JLlL! (Jj i i n (jrLc. La t uJLa jj-a jjjj^J^b jj-a ^-tJ^ 

1 j_a . .. A \ jJljlII I gJS i-L!j" 'ii) ^jjj-uLl.! jjLtaJj 3j 1 1 ..ill SjjjjJLa . 4_l3 
( _ ;r Lc JLajju I (cj Li^jjjjjJ ! (j-a g| algae a j! JLc! Lg-ji JL>- jj 1 Ljjj ^jlj-J I 

CjIjLtc-iLiI C^jjSjj L^-l3 Lxj . ( _ ;r «ja_iJI (_£jj-lJ! CjIjLs.^/ J-iLDJ! 

iJ3 _3j .^j^_LiJLl jj-a 4_t-aL>. ^ * J c Oatlut ^jy^-JI |ftia^ 2 1 ^ * i n"! i n U 

iCjl JL>.^L! L_clilljt_a ^-)Lu Cj JL>. JL9 (J^^J tj' t— . 3j^>JL! jj-a « fiLaloJt_a 3_)j1j 

SjlcL9 (j^s >L>. cj!j^>JU BigBang «j_u£LII jL3tAjV!» i_al uu^l (j! 
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j_uQj! ! JJt, (jj^Llnji (jjejj . jJLjJ jjjQj <_2jjij ^ «J tLaJI ( _ ;r 3 <LaLc 

Lie 

.-<j , ^. tlj i - 1 j , * t I cLcj_<-u I i Lijj_2j (JjL»3 (^Lj-o 120) 

CjL>- CjjLcLjj Lsi£j iCj j.^tl <LagLa ^Lajj! jl -S-Sjl!l Jj^ '^J^' 
JJl^j L$-iLb Lc£. S-UtTu-a Jj ^ La u Sjl j i nil 0-)L£ I jl a '"'j i all 'ULlL> a a sc ~ 
3jJ_jua_a (J-^l d 2 i La ^^j-IJ t Lj^JqJ 4_^>.j (j-* LkJu*_uj O^LeaJI d)L>.j_a 
L_LaL>o1 ^,-3 J 1 LaJtJ 5jl n till duL^ Lot . UK <LaJlj (^JlJ! J-J-O-U Cjj-uall 
i LiLfljj-a ^Lj^C ^-c-<-gjj _}1 -ij-JJ L*_a 1 la t • ga *" l_3 jj_u Cjj-uaJl CjL>. ^jLs 

- < " i j ■ *a 1 1 d ^ ■ U, j-jju jJ^L>. (j- 0 * ^"^J ' " ^* L -^* t -'- a - 1 (jl (V^^**' ' * 
La La_i JljO- (jSLiliJ tiJ^-seJJ ^^-S Cj j LtaJJ L^^L>.j . 1 Lea * 1 «L>. ^ j lia 1 1 
(J_(_uj3 3j^J_l1 3jLu_oJ1 O-iL^ jJj I L(_A j^Lj-i J-^Lj 3^ j^V^' Cr^ 

5_oJlSJL1 jj-* ^'^1 L<aH ^ A l<3 2 1 . p. j L^aJI jj-a 5_ajj>. La c-<-t-i-uJj Oj-uaJ I Luaj^. 
l_La 

Cj Lcj-t-uJ 1 Li_u j-ui-Seija j-u QJ 1 ^£Li j . Lt£. JulLu Lo J_1c ^L_j_L3 jj ga 5 * )j 
-icj-i_u (j-a Lol_A l?>3 k L^J^-*-"^ ^'J-'- 4 ^ *.^j^elu 3jLu_oJ1 dul^ 1 jl Lai i4j^L»J1 

llsl * 4^>.Vl j-^e_j (J^i -i-ijj 3^ e - i 3 a LLo 3jLu_oJ1 o_iL^ 3jJ^' 

^jjJ 1 J_>. fiLjJLc CjI_Cj_i_u_i l_ Loj < <j j 5 U fft-uuedJ ^j^SLij . Lt£. JjlLu O-iK 

(2) s 

_j5tj Sjjill! S j i ijUl l Jo^ki»JI Llul ^JL^ tuLcj^uj 

CjIjjcjjJLI 4-ii-iIaJI i Lsj La >■ 1 1 ■ tg a. ^ j (_gjJ! j_«j>.^/! j_JuJ! IjLA ^Ij 

. ^j^SLII jqJLc ^iHa rt ^-A jJjj^ j-uQj 3 JLjjljJI 
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J j (jlc (jJjj SjijjtaJI vZjIjjcjsJJ j_<i^.Vl (j^ill jJJtlll i-Sl uu£l <tl jju3 
(jL£j ijjjj^-Ljol jj-u^J jj^S «Lj_sl_t-£5 ^1 o ( u ijJIjUl (jL^ La (jj^- N 1^ rt tM ^3 
tlij < in? jJsj (Jj-jJI 3_«J3 (jJI i_jj*C hi I'll Ij^J Sj_uSLII slj^.^1 Jij 

.julji 3> ^ji a^ti 

-LlSLlj LS— J, 1 CjIjlJlH (_Loj ( _ ;r 3 (jj-i-uLajjfc (jjjJLus i_sLSJI (_jLi_iJI JLcL-uj 

(^jj^s-VI ^-i^ll JL>.jJIj . tij\j^jju^X\j i»l <iUII ^1 4a I Tr-iVLi 2jj LaajJIj 

4_J^ (1)^9 - d \l . ^ taj i * (JLi-JI ^Jjj Ji^Jlj ^j^j-oLo^-A (jL^ . ^Jj_>J1 ^Jl 

. 4_o~L^3 w ^"^ 4-usLa^/l 4_JUe_o Lk-usIj £j_<jJI i— k2j ^J.'*^ 

jjLaJLj j«Jj . <_l!I j_jT J ml i nl, I i- 1 1 ii-v « «Ljij j jJjLJj 

. , ujg LJ j . >.'aj L£i L)l£ d_i£L! . d j a i i^JI 4jjj/Ij J ( _ ;r 3 (j-aLiJI I d-nall J*i3 

fiQjjl jj^- Ij'^ilj L^ 1 -^' ^ 'Q^-Xl Ji^*l ^-i-il Jjjslj-i ^j^j-uLo^-A 

' 1 1 Uj 4_t-£l^]l t^^JJ I 0 I I n^. tfj Lit! » I nl**(t1 Jlo-£s1j ( _p3J-a Cjl J I ii j^JL>.l 

La (jLcj_<j/ CjIjJ^Li » I Hclj SjL^a j^JaLS 4jl£La (J^eJ (jl (jj-<-u Laj-A 

. JU^slj J^.Lvu^j-Laj! J ujj'n i nl" (_LaLc o^Ltjj. 
(jl I (0-1 j"^"* (jj 1 "L'J tJ^?" C^! *^ C^J^' 4j1L«JI t_!j_>JI J-t-lJ 

£_oV (j^aje-iSi Edwin Hubble J-jL* (jjj^l j-A t 4x.j . .n Sj_u^ Sj^Ju JLi 
<Ljc_^JLj 3_jj_jJSLi'^l 4JlL1! joiSiljj , U , ,,jtl ^_)L>. ( _ ;r cLii>.!j 3j-°J-°_3 

^ i in N JJ ^ ui^jl «L»_aL>. (J-ojjJLjJI (jjjjLo LcJU^, 1 j ■ . uj^| c\JLjj»£, 

4— L^j J i ii tl ^j_JLl! (jLi j_Li.^/l vZjLlj'^I i_gj-ll (JjL* (jL^j J 

4_LjLjt JLC^/ 1 L»-9->>J J « jj^J- » J^l J-II (jr^ ^ ^!- 1 _^>^ :>, ^ ' 

d < n i"i j^jj! JL3 O^J • S-jLAII Mj-^ ^-H> : ?- a c ^^- Cr* ^° j'j^ Ljr^ f^J^?-^' 
(j^j-uLa^-Aj ci^^ Jl2£,j .Cj1j->JL1 CjL^I i ii a (JjjLloJ 4_aj^Ul 4_ui^t_(Jl (J^jLlSJI 
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<j j-uAij (J - ^ <J LJ| - !:::, J- 0 (jj-^ i '-^ <1 ^ JL ^ ' ^'J.S^ ' ^rH - " ' ^ J ' ^ ^ -^-A-i^ |j . L*J 1 

^_oJL>JLl ^l^ILvl (JIj ^jl Jl«j CjLoj . 4J_cjlJ 4_j_cJjlJ1 (jjtu-o V 1 (j-* JtA^' f^*4j 

CjIjI t \ a I lJ aj ' ea 11 d J o ^ ^-A La 3j^?e_a (j_a ^jLoJI cj uajl (jl 

CjI JJjjJ! ^j^*.' (jLa ^_o^c_l!! £JL& .-j leajl j-iL*j LaJLtcj . I j j& 3j>a^._aJll ^a^e-JI 
■ La j Laj«J I LJ ^ 0 1 ajj ^a^e-J! 1 " 1 1 S ■ La w 1 CjljjJ! I j i i S jjljj^/l jl 

jj-U^La iaLu^a (j^Lc 3jiaj>.jJi! ^*-JI (j! JJ-2-i (jLj ^jsoLJI 
1 f < 11 a mi ijr 3 Sjiaj*. ^aJLl 4_uLumSLI1 j-t-aLutJI d * (jr^ L^^-*-* 0 LcaJl ^j-w i ntl 
JU>.J jr}^>- lW^J (jau-uLajji (jiutjj . 4jjjJl!I 

.<L<jLlL=l1! I jUjU^ j_«j>.^! Qall! j-dtil! -ll-ij! J-*-ll 

(_^Li. Lo «(_,-<i/ j^j-jj (j! u^-*? J-^J ^LLa (jl cj!j_>J,I (ji^. I jU (jSLIj 

JujjiILa J-i^ ' Lo (J- 0 -*^ 4jLJJ! ujjJ (jl jj La^ i(jjSLI! ( _ ;r 3 LulS jjs (jLJuJ 

jjjjGJLj Utx^lj ^e-j-^a Tj . «L«ji CjIj_>J,! ^LaLs. JJLa-i JL3 «Gli (j^JI o' 
(joSLII I mi i a jaJ (jl i((j-u£L11 jL^t_djV1 » LajiuIL^I Qoj_uLaaj^J cJ^^ tj' 

.cU CjJLs-Vl Ju 1 n-ylJl JJJ-23 Js! (^Ic 3^3 
jLrcdjV! »a ^ JuiUll ^cJLjlII 1 aj < h i Luj-aj cilij Jl>J! tj5^I1 ^aic p La * rt 

5j— lj-jJI cj!j^*_a_LI j_aj>.^/l j_JljJ! (j! 4iSLSJI 3j£LiII (^ic ^ ^JL «j_uSLII 
(_jj^>.! ^^>^ • jL»jjV! ( _ ;r a I (ficju-u (j^. ^>-Li ijJjjj j^h^ 

j-a^vVl ^j—jJL^JI JLli! J j j 1 ,1 (jic iIJLl^ 2»j;^'I ^ >a^-V! j^ilJI <j^i 
(Jjtjj (jl ^1 JU J-Ju 4_u jL>- (_Li><J j^Lil! t j-LtaJI sLl3 j La i eaj (_g jdl (^ jL>JI 
jJljj 5jiaj(JI DjJt 2JL>.jJI «l_Lil ^ 4jaLLaJ! (jljiia ,jji (j^ajjelll jjiSLII 
(jl^oJIj (J^alal d)L>.^a ^Jl 2j ' * i ijL^JI s.^JaJi (jt^ ^H 1 - 1 c_ ^J- 1 ^ <.^>i^J 
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LJLL 

Jl>. 3_JL«J1 3_alliSLI1 dUlI ji^jij Vj 1 1 j^. (j^jj j mi" '< a jLc ^^jL^ii. 

J_jJllII (jl jl t^ljlj I tltl * <J ^"< t I ^^fl 4_]jJLa (jyi^C JSj I Uj (ji C-^fc-l (jy^JI ( _^UfcjL^ 

^Js^ILi (jl 1 i jlr ^ * 3^ J"*^' (jr^-* Or^L?"? - * jL^tAjV (Jj i(j^£LU 

L^uajLJ JUu_u^ l_La L^-L^aju * * (jr*-^ jLst_ajV! I )i La ■"■ (j_a j-jilSLI1 (JL>J1 £JLA 

(jl V! . j_«j>.V! q^LIIj <Jjj^' _J :5C - 1 ( <i:: ?- :>, ^' 3-15L«j-o \lc jjs-V! 

(j-C J Lall I l^-Laj> j_«^>.VI Q^ill ^->Lh!-*^ J-* ^L«-3 oljj La 

. L$-JI LuLij'C 1 ill") ^J-uJA «4_lL>J,! 4cj^ijJ,! » ^^tHS 1 ^' 1 ">V1 

4_Ls Li_u^_j Cj 1 j^r <i \ 1 j-aj>.V1 L}3-^ ^— 'Lh-*-^ (1)-* ^Lj_uj_uV1 ijr 5 L?-j">- 1 ^a ^-^uj 
Halton Arp (j^jJLai ( _ y £LLaJI J^>-j jlsj . U5^-" o' J-^J- 5 JtFLj 

iCjIj^sJJ (j_a jl j'j'j^ ^J^*- 3 ^ jj' a £ ^ = - c -j- a J , d . a ^ I A CjVLs. 

.j_«j>.VI L^j^J !jL>- <l ajgje a L^J (jSLIj j_Ualj (_gjLa lLoLuj! 

. L^Zu J ' ea * jLulIIj jj-a jm^ iJJLlA tj^^J ^jLp* VI ^j^* ) Cr^J 

(j^Laj V (j-SL!j • 1^>- d a 1 " se a CjLal i u a Jo^>-J w i *--" 53 Q5UI !j-fl> (j,^ 
jj (_yi>- eaj VI (^jjs-VI L«jtljL>.l Lj^La (j-QLaxij a jj^jjjc^s J 1 

lLoLujVI (jl (jj'C'C i"i"iU (J^2jj . 4_uojIa 4_uj/ jLji-a LiLo-l I 1 j Lj 4^1 1 nil OuL^ 
3j-j?e_a (jl_5 ijJLiiJLl J j j 1 .1 ( > ^ r Lc IjkSLfliJ . «LUiJt_a fiLuLt-^ajvl 3j-fl>LLa JjL?e_a 
(j_jj l1iIj_jJlj I 1 j * a (JSLIj 'J-i^ J^>- (.jJi J-^' 'j'j'j^J 4jl^V 

2 nI * ^» ^ (j_)J^>* ^_a (jl_j^£Li d a I" se a jLjujI CjLcj-*_oJ 1 Jl>. cLaJHjt_a j-a^>> I 
lj_A (JiLa (jij . I 1 w ^H* 3 * lS-^^-* ^LjjjI JL>.^j Vj ij LaJiJI i La3» ^IjCLal 
j^jHj (^pjLa-Lllj . jj>.Tj (jl (j^_i 5 'a \l . ^. Cj JL?e_i (jl c_t^e_i ^^l . VI ' ^'^lj**'tl 
j j uUj 2 " a 'I i a a 4jjjLs. J^J-y J-^' ' " ^ a ' ^ ' Q ^ J->^. (jL^ I jl La (jlr 
(jj-UI J-Lj-UaJI j_jJLlJI CjI j 3j^>J,l I jjj'^ (jj£j (Jj^s-I CjVLs. t_)jT 
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Lui-flJJ 



^_t-U_>J1 _}j_l_U^1 ^L<-tI*U^ 1 (j-* (jy^L-i Lol_4-l *J ^**' ' A ( J_(J_i ljJl_L^3 <(J-Jj£LI1 

fiLa^LUI ^a_j_i1jJ1 CjL>.jJL ' gUa-LeaJl unfl 4jr b JJ-jj (^jJlj (j^SJl 4_jjii_>J 
4jr 3 cUlS^IlLI LaLu SjLjfaJI ^ ui-dJbj Q^SLII CjLaL>u1 (J£^ jj-* (3-t-uTLa (jSLtTuJ 

jj-u Lui3- jj^Ij 1 ^Jt ctLs L_u 4_jSLLiJ 1 _} Lt-^j ^ 1 j-pe-o La-liTo LtiaJ i Jtr*o 
(U-2) « 2- j_i » jj-* LLs j^j-b ^ I J^>* d Q 9 (jyic (J j-<i^t-a 

(J;jl>.| jj^sLi^. LxjjJ 4jLJJ! Sjjcjs O-il^ I jj p laj 1 1 1 j_uQJ! £ys Jjlill 

4^,j_<jiJ (Virgo) *!jJL«J! CjIjlxjs 4cjjjj*ji _J :5c - 1 «4_lL>J,! 4^.j_«_><J, I » £yz 

LuLa JjjlII I j^jj (Sjjlill ^ jIa^A 600) 4c LuA\ ^ Jjjs Q^jIo juJj 

cLjaLUs^l CjIj^>J,I i f 11'^ pic ^-x-ua-u uj 4_uj/ CjljLiia Sj_JuC (J!Ai- L^JJ Jiaim 
L^jl iSjLJaJlj 4 j-r Ijl it^fl j i£Lu^jJL>JI Cj!j_>J,Li sLa^LIoj <13i(j_«-o Sx. j^i^a 



j i^ijJI oLlUjlj IjjjLs (jj jJ! tfj^Lojj George Smoot a i .1 £j^>- J ii" «j j 
j^j-a ^- tJ c ^-iL>»-J1 aIsLu^j j-aj AjLlLII * ijj (j] 4_jJLc cjLcLgjj! jj_a ^jla 

J-J-^l Cj!j-_>JL! jj-a t-iJ-C p ' * \j ^*«tl IjLA ^jlj ialjjmjl 2 4.C ^a.aJ3e-a 
\j ^ ' » 1 1 I jut jjl d i^i itjdl j-uj La j_t£I (jia (-;r i>- I JJ a LajJ j_uSL) 

d 1 ni (_£jl_j_Lo jl IjLji-a £-Llj 4_ul_tii3 4jal 1 11 a JiJ-a_i IjL>. 3j-u^ J)L*_ii JJ) 

O Ij ui-C 1 a J I c «Gl j> JLaj oJLusj (jSLaj (jjjJ! OJ^-" ^Lcuj! JLjjj V 

«Lcj_a^^o ( _ ;r a p^oJ! (jjjLa aj 2 ie jo-j litj 4_uajiaJ! ^ i 1 nil (j-o cjIjLlLL! 
ij_uSL) jjljI cjLal 1 11 a us-j-* - ' ^UijLa juaLi^. I ■ aj] Jo-jj ^-*i>^ >Ijjl«JI 

3_JI_>J ^_Lj pJ L^L^ Lj^j (jl j-aLtaJlj <_ u ir->l I j a uia QaSLj 
>j-2JLc 3j)j^>-j_a jjuj ( _ ;r ll! 5JjSJI <LoL>JI <LJj^l JjL«_J! 

jLst_ajV!» ^jLi t^\uMU nVI ijr I! Cjj a i n ^J^>* cjrj- 4 - 1 <p^tj>J1 JjjLaJI ^IjJjlI! 

(jlj i4J ^jjs-^/I jj^jJI 1 "'I -J 1 c (_p3j_uaj Lj-a j_uSLi ^viiiLxj Jjal ^L^ «j_uSLI! 

a I tali iVI J^J-* (j£_a-i) p laULa j j'* (jL^ (jiiSLM 3j)Lal! (^yjj/Lu/VI £jjjJI 
OJUjJ pi tVi 1 VI j»jLc (jSLJj .Cj!j_>J,! ' fljSwl p j ^ 4_La JU V Jj (JjIs Jo. 
£>JjLsfc_dj! CjjJL>. jj * gaj * ^Ji3l_LlI! ^J^. j^)^- 4 - 1 ^-^Jj (3L>.LLa % i"i ♦ i cL>.jjJ1 

. Lta (jl fJSl j&\ jf (jihu^ 
4-a- iti^i «j j-j-SUI jL^fljVI»j J)JLa_J.I pJLdl! 5LaL«JI Sjjj^sJI OuL^ lil 
SjLjLu/ Oul^ (j-^' 1— SjjJiJI Lai . 1. it ir-i? CjVjLcuj ^jji \ JLjj-a sLvl JJ (jl i_OE-i 
(ja^ Jo-JJ (J-* Siiilj) (_Ll3 CjJLs. !j)Laj S((j_uSLI! jLajjVI)) i)jjL>. (_jjl! 
CjJL>. l_£1_i£j ^(^j-jlo V (j_a ^1 a SjLtl CaaL> p3 3j)La ^ ^j_a (JL>. j-jJLt-ss 

«L>.1 JU_uJ I jjj ■ ^aj jjjjLJI Loj_<j^.j . 4_u^SL11 cUia-uJI jj^-ali «L^JV1 ^jljlu 
(^ylc (jj-Aj (^jL^JI Lia-fjJt I !^sy>-. ( j r a 3li Lo j-lL^L-u^/I j>J_A jj-* O kail 3 a 
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•«<i>^ * J^- 5 J^- 3 *Lr" <J^ Cr^ 

LLa t y2uSJ| J^Ll^J 3^3 J^^tJI . «Lc,jl_3 »1 0 I ill! 

4jV j«Jj f-ij-^ ^-!! j^JJtJ 4-a_L*£ r I 1 a all IjLo-j tj^i)^ ^ U ula- » 
. « La L*L) i"i (JjlS Lu/ : J La j . 3j£La «U Lu CjjJai. (-;r i>- SijjJa 3ju3 



jj-a j£ (jLi (<U JJ Wr t, 1 julC (jjJLal,! (j^_L>J! j£ (jLi CrljrH* Cr^3 

,^Si iJluL^j i^Lv (jLuijI («^>- (j-o ^->lj-a J-Jj'-J J-^' 4-«j*j>. (jL^j sLUa-uJI 

^LlZj (jL^ La Jlj3_>»j La-Lu »1 a mi ^e-i-Ltg-il Lu ' ga rt j Lstxlalj (jL^ Lo £3jj| JL9j 
JLajj (jl tlj 4_LfljJ! jljjii) ljL>- N j • " O^J • ^°J^ I ;j La 1 a aj 

3 _'j La l^J lj 4Ll2ILI! jljAI JLa^tjj (jl ljL>- I j « 1 o j ijj>.V! ^iajLxl b LjjiajLj 
LaJ if j idilj Jbu LjK ui (j^J^" ^ji-' ^ Vjl »l a 1 nil cJU^I JLai IjJj 
joj idlaLcajJI 4jLc f-(_y-£j j ' o I j i^lj-ill (_p3j^Li »l a 1 nil CjJL>«jI 

iris;L>. LjK ^Lui^La .mJjjSLII 3_^Ij^.^JI dltj . L&j^.j *Lui/Vl 

" d aliie a O-Je 1 <^>t (jl t^i il" jqJ Lj-tSLJj ifiLul JL>.^oJI aJJb (j_a 
(j^Ldl JjVl tjj^II >>j) druAl l-^ujj (jli-^I^A 

(jl-jj L^_Lu ^ 1 nj'ij-ll (Jj-^'j ui j II 3ij_>J! j_JaLu/^/l OJLA (_fj-»J 
^ uiAj (JjLuij p WI1 (jt ((j-uSLII jL%_ojVI » (j^, cQj J_>JI 4 j nUtl I *"jjl^ 1 
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(j-SLj pj jj CjJLrxJ (jl CjljjjJI i>j^J (j£-al I jl Lie 

V I jLJLa t j uixll SLo. ^ Sj^>.jji cIjIjjjJ! ojl£ lilj SL^lS <LuLIj 

ljr &, sLuj/jJii^JI SjLjjJI (jl ?4^J^?I j-flO CjljjjJI oj-fl> J!la JLs-jJ (jl (j£-«J 

(jl 3JjLSJI 3j£LULi cjjl>.? ^ylll (sJUJI ^ ^j^SLII oLiLjjJI ,jjs Sji-o-^JI 

iCjI .sVjJIj CjLj^jJ! (j-a ^L«_3 .JjjL^ta J-^J (.pL* -^'J-*-' ^ ' **•_' *Gl j (jjSDI 

iajL^ia llL! j (jl^ (jlj (j-ajJI (_)jijjL1« I jj** jjj cH-" * ^^P* 3-jLjJl!! (j^j 

(j-*— 1 4_j_Laj-J! L^Jjljj.} ^jIj-Hjj . c^^jJlJ>JI (j^SLJI pl^. jj-ujjlJLa £ja i* \ ni (jj.i 

8 , 64 I -1 j * ) " J ^" j_LII Lutljj JjJj j^jj cry-*!-*-" I rU tj LjjL^j 

SjILaJ (j^SLJI (J^t-il JL9j . ^^L>.| (jj-i A^J (^1 4_uj_a1j-j cLu_o cLIa Jjlj d ...At 

^Lgj V JJliL (Jj^s-f (j£La! ^ JL>.j cGli C^J! (j^J -J-i!^-!' (j"^-" («ii>JLi 
.(jjjSLI! («JL>JLi i^jJ! (j^aLjJI sL^II L#ia JSLI (jl£j .^jjs-^I o'j^^' 6-° 

oJl£ Lxjj t^>-l Sj'siit uJI lilt ^jJ 2 ijt^.tl jLSLaVl ajjt i-.AUt jLSj 

Cj l_jj_i^j_^3 ^ a b *- 1 1 43LLL90 Lg-La (J^-Jj iSjUJLc <L^J I J LgJl ( _ ;r 3 J^J-JJ 
Ji_u_oJtlII (Jl 0^ t ( j_a j-uSLII J q J '"'^ (^jl^JI (jjJill ijr 3 CajLLl(3 (jr^l (( 2^^B 
j_A I^K L^la (j g t ,iVl j JJjVl Ju 1 ht^JI JjtJj (Shiva) Lfljji <U^U 3 rih-^l 
13 a J L_ ^^J-*-* ^JJ-^ l)^ 3_ll JLl ijr 5 (j^SLJI (^i^ (JtA 4 - 1 

1(_^£l3jJI lLIJ j a (_gl « L>-ljLjLi» _i 5jj i all aJJt ^ n i nil 4j^>Uj .(^jSLII I aj 

i(^_L>JI (J^ 3 JL>*3-) 4j^LtJI ^j_L<l_jJ1 JLjJI (jy^J i J-il ^*J' 

(jjli. (_gjJI UJ^' 0' J^ 1 -^ ",'^1 H <j-° tL> I c_<j_I J^JJ Sj^IkJI (Jj i imII 1^4-11 

(j^s (j^l<JI cUljLia Oaj LK j-aJJ l^jjj/ bj^a (jVI 
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£yj £jj J J LaJ l (jl t_^*-l L<i£ *L*jl jjlj 4jLui*JI JJJ^lJ! 0 jjk 

jJlxjj (j^ U3^l o' I J 1 * Ji""»-t,l <j-aj SIjJljJI 3j<lfill jlSLaVLi 3.' ' "U 

^3 j n", i ,n t ii (jL^ ! jl La JSLjI/ (_gLl La-Uslj (j-"jJ <j^--Ij i j J j'C 1 1 jLa-ilVI J_La 
. 4_&L>>j! (j it's <j j<u i_i3ajjj jjj JilILi j ta jj JlS JJUilILa . Jj^/I (_jJ! i JJucaJI 

cj!j_>JL! 4_u jL>- (jLa (jjSLJI ( _ ;r a S^Li! (j-a «l>.jj>. ^JLula £ L»-a^ (j-a Jjai Ji^-j I ilj 
Ljjj_a (Jlaj (jj^-JI (jLa ^LilLij jj-ajJI i_kajJ 4-SL^ (jjSLj (jJ ajLcLni! 

^_.U", , „". Laj5 j_j£I 3jU! ,j_a 4-l»£ CjJL>-j Ijl <j^-!j • JLi^l ^1 jLoVI 
(j-U l _y^jX\ J-££-$ (ji-Lca]l jLiJI Jjl >l JjjjJI t_!^S!UI ( _ ;r 3 SLiita (jj£j (jl^ 
£-jLu LaLx-i j J la jL>J! j_uLb i *l i uLqjj <_2oj-u (jjSLJI (jLa iCjIjjJ,! 

4j 4jL^j V (jj^ ( _ ;r 3 joJLc LtLc £jLdJLi (_^iiSjjj - J - J - < »-y 'uT '"d^ cjIjj jJI 
(jiM t ijji^II jLa_a_iV!» (jLa jj>.jQ1! (jaS-JI Ijut JiLa ^"'j* ' Li^ lijj 

J j i n-r"tl I j j'a j-aJ 4-SjLijJI SjjjJI 3jL$j -5j^*-a (J-> i(ja£JI (jli- 4jI JJ 

L&Jo.! . Lijal jji SQjJijJI 4_uaSLII ^J-L«-!l <j-a ^1 (J^ljJ V Lajj 

J-^J 4-Lm jl—tla Jjjj jl *J ui£ J^*- 1 (jM^* 0,5^' tl)' ^> fcJ 

*ljj L^Jba 3j^*_a J^i-T (j jj| I j Lu La j^^S JLcLjjj CjIj_>J,Ij JjVI 

Cjj-a-ij 4>p 'J-*^ OJ- 5 *— ■ 'v^?*^' JJ^ " ^ J ' aj .(^^SLII Liial 

.4jJj^/I CjI nj i n->JI (j-a Loj^j IjjLi LiLuJs OJ^' ^ ■' ' ^-'J JJljjj L^jI j SjLUj 
(j^ej La_Lu 4J 4jL^j 4jI Jj V (_g jJI i—ljLuCLU ~ >l: ^ > L^j- 0 

* ^ i n**(" ^jl (jj^ CjLjljjVIj Cj^oJLI (j-a 4-uL^j V ( a l^u * a (^y^ ^jjji^a^^-a 

(j-a diLi ju jJI (_^jJi3 (_ ;r 3 jjI/jj «(_ 3 -<Iu V . 4j ju jJI (_ ? 3jJa J-^ CjLosLuo 

■ " 'jj La J (jH-II Cjljl_Uar»JI jl sLuLpJI (JK i"i^l jl ^jja_JI jl iCjIj^>J,I 
(_^ 1— Sj » "1 1 1 ((j_uSLII jL^iiVI » j-^£. 1— Sj^jjj OJ^' (3jLcJI ^tj i n-r"ll 

.(j^ljJI LULc 

' ' j J S S jJ_lj (jl (j-SL<u (jJjj^jJ.1 (jj^LII (j air ^a (_gl (^ (jj^JI JJ a 

OJL^S . I 1 gj ^ aXaul I (jjsjjl (jjijjLLa >lj-«JI J^><-' (j' Li-iS^-a-i (jS~Jj 
ui 1 tl CjLljLSLJI (jlj .j-i^l jl 1 1 11 tl CjljLiLa CjIj_Ju£. (jj »" 1 n" i_3jjj/ 
' " 1 lj ui c (J^Li. I Jlj>. j_uSLJI jLsol p j i£[ t I J-iaS^J (j' (l)^^ 1 ^ 1 J " LjjLis. Ij 

.(jj£L!l Cjj_a_l (jl (J^S CjIj i i nil CjljLiLa 
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i_2 LJa I j-Juj LaJuLCj OJl^III ^aldgJl ' i ^* ) LajJt£. 4jt »1 qWTI ^* 1 jj-LajJ 

L^jtLjol (j n'C »" (_3j_<_u <Lu-i i nil (jLa JjjJ^' 3 ::tJ cj!j^>J,! 

4-3e-La-m L-a 4-La-2j (j-* uu m ^LU CjL>. ^_a^ . » )Lu u VI ^jLlill J) 1 1 uja 

JlJj j ( ii t<Luj-mJI tfJLfli (j u£Lc (_5-t*;J I jLa p j a ) Lul *Lc}V! Laj . .. ■ 

! jLdi pSLaj (_g jJ! *LuijSLI!j *Ljj_LoJ! £_oj ^Ij '(^j! j uic J'C i"m jjjii^. L^Lal> 

fiLuLj-iliJ! (j - ^ 3-^11 (j-a 4_uL#j V d 1 1 ill t n ^j_a 3jL>.1j cLc ^a-qj^a l^- 1 -" J-* -4-1 ^ ^-i-«J1 
^ »j . Utl ,j-u| jjjs i La I Jl>- LSj-Ja VL*-a jjl 4_3jj>_a J^j i nil (j-a_J . 4l«IL>J,! 
(j-ul _jja Oul£ I jlj . JinJlj i3Ll>JIj ii_^lj£LIIj ij» ^jclIIj iCjIjjJ.1 £_a pja- i n h 

. (4) Li^ ULc 

Lojiicj . I Jl>. el Aj. , SaJlj I jl>. SjijULill i ^ u^!j (jl SjjjjIjJI CjLij'C i iil'lt 

. I (j_ajJ! '^-J-*-^ J ^ '" ttaall I i<* j-la-U 

jljl ^£LJ1 Lot . 4_u^_u3 4_u_o ' a t aa * 4j3l i n a tJL^- 1 3^ * 0^ 

.jii^l 4_uj/ jLjla j ( _ ;r Li! jl 5j 4-3 1 i n a ijr^- J-S^ I Jju j^VI 

,3-35 (jyJJ ' I Lta-j! (j-ajJ! ' JL i- , T 1 (j-'l J k '"' LuLa . - I .%.Atl 

d 2 La * g 4jr a ! Jj-fl_La ^J-ilj ' ) i nl" 27 jj-a <« 1 J^>- 3j-u£LJ1 4x j La ' 1 \ )) ^j^SLlu 
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CiLjj *C 1 1 1 !**( 1 1 ' aajj 4«l^s_a1jC_a 4_a^2ia_La (jy-^J .^aSLu_u£La ^a-U ijr 3 SJljjlj 

Clb^SLuJj £-a 4jjjjIjJI CjLij'C i nl'itl eJJt pJJ (jLo*^! ^j^*.' 

(0-^*-^- (j-^ Lj j'C i , i 1* J < uij L#jLa j^i-I ( _ ;r uLAJj 

t ljL>J! (?L>»jLj jjJljj j^paj^/l jlj^ Cj Li^SLi_oJj ^jt j^^-a- 1 J ■ Sj ' t, I 

^i^.! jJI p uiaII pj?t^fc_) * 1^ i "1" ^aJI ^£ (j^aSuj (j_u_a_*Hjl jj-a J-^^ 

4_JL>.! jJ! 4-u_J! CiLij'C i ii l"l I tfJLfli ' a [j] Jjilrsjj ■ ^ i ii a i"ill a LtaJil I (j-a 

jjLaj ^LlILij jSLI! (jjjLjS d < h i~i jLa- i t ii Lxjjj . I j"»j ilaj cjljlj! jSLLI 

LiSLa-a 7 t 

|jl La i—Sjjlj )j\ CjljljljSLI! JijljL^ j_«j>. V! QalJI jjjuj t_4j£jj p j a ' Lajj£. 
! j! Laj d Ac jj* Lajs Jj-"' if 1 ' '"^ t — ''j^- 3 OJ^-" 

. La ^ jL^Iuj/ QaSLII (jL£ I jl La di!j£j iLLLQj JJUlI! \jjt q\£ 
(j-tb 5j j» jtl CjljljljSLIIj . !jL>. dxj/l 1 ii-v 4ioJLr»J! jjjljj! CiLjj'C 1 .ii" (jl 

3SU.1 L^L^il 4jla jijj JLs. (^Jl 1 rr< i^itl ,j-a 
cl_j_a£LI1 ^jtj ( ij a-Lea 15 4_Lj_a_i JU>>lj jj-* '— MJ^° (*^J tJL^ri-yj^^^O 

(j^l (j^- C.gli n" (jiJ! 1. 11 Mill aLtaUl JTjLi. ^LajLlll 5alUll 4JLu>-'^l 
42LL ,j_a ,JJa I (_P=J^" < r^J^ Cr^ ^did-^'j-" ^Lij< i ,il"ill SJaL^oJ 

^jJ (jj_LaL»jj jjjljJl La (jLa lji£_a>j (_psjVl ^t-> , ,. . <j . %." d j 1" 
p j uijxajj cjljljl^SLJI 4aLU p^jl i ii-vj 4_ujSLI! 4_lo1>J! ^L«jI/I ^utj^sj 

jLSLj 2 al U tl ( ^ j0 CjLlo^ j_a i»l JaAJI 4_i^jJI CjLoLSLII L^L "j~ CjljLJul 
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^j_jjJLI g-j i ga ll d ^l"-»- * CjIjJjjj fiLuj-C Cjljji ^1 JL^-**( t ul ^^jJI i4_Ua_aLiJ1 

j! Jljs ( _ ;r i cj cH^' J-^lj-U cjjJI^. jlsj . 4 i ii i ii -»■"" (_gjJ! 
j nf I jls di! j (jl^j .oljjJ.! (>u (X-Rays) 3j u . ..II 3 < *5qU £_a>j (^Ic- 

Sj_u^ CjLuiSLi J>aj*.jj3 'Ljj i^i-LcoJ! CjIjjJ,! <j1_i La (j^jj-jjjLjjt 3_j| JlxJI ^jls 
L_L_) 3-^ (ji q Lgajg (jj ^ 11 (jj^LcV La_ij 4_i^L^ (_Ll3 jj_a ' La£ C^-uj (jl Jj ' " * f*^ 
^j^Lcv JJljLCjj (_Lt3 (j-a CjJLs.1 Jj^sj JLaX. I <jSL!j . i_! jjjCLa (_fj-<-ui 

Sjij riia JoLaj ^ 3 j m i ..II 3 < uiVI ^LnJL oila. jja Qa£i Lxjj Ricardo Giacconi 

I i eajl p j i ■■" (j-Aj • SjLl«jJI Cjljljl jSLII (j-a (JjLt JjSo* j j L$jl JjiiaJ 
i—Sjjljj (ja^JI ^ i ii a 4_jJ_aX. ^J-aH^Jj LaJ_t£,J . (jaSLLJ Lo_lLt_u 3_3j^jjt_a j-lC «Lta£Ll 

(j^-J A^j-^' u 1J ^Jj L -4W-"j >IjjjjJI t_jj^!Ulj cjljljl jSLIIj cjIj^>J,I ^>-<t>- (Jj^ 

LuLa e. I i a a 1 1 ( _ ;r 3 3jlj^, ji^^/l ^1 i ii-v^l ( _ ;r i>.j i4_ujL>JI CjL>.jjsj CjIj^>J,I 

. ( __pl_L»_l (_£J-JI (jaSLJI £^0J L_Sj-*_U_4J 

^jl 2 i ^_*_ol^JI ^LLa-LlI w I c q^£LJ1 c Lu-i ^^IiLoj jLt^, Q^-jSLloJI 

Lai i JJLx_a <jS*-Ij 4i Jcx-a 4jl J I 4J j^J-a JL>- V 4jl (j^e_La (jjSLII 

Ca> 4jj^c J^Li (j7n< t Lijl jj i -■»" ' Lja£.J SsU^. (jj n K"n (_g jJI I J-fli 
qj se a tio~Li j-fl>j lEdwin Abbot CjojI (jjjJl i^Ij 1 1 n~>. . LaLxj ^1^, ,. « a^^jl 
j^LjJId j^LJI ojLai ^.jj (jl i-jjcj i3jjjjSLloJI IjjiSLjJ ;_)iLc jjj . .."C 

J *C i"i _t j^>.^?l a « • II iCjLtjj_a J'C i"i_t QaSLj I 1 1 aij (jLa IjlSLflij ((<LseJa-mXI 
(j-a IjJLc jJjlj jj^^ 6 - 1 ^ • <JL£Ltlut tiJlj ^j^* J tj^^ ^-^i- 1 i^-iLlJiLa 

ui (JSDj -»U , ..1 1 Lla^Jj LiLaJLJ (jtlj i i"i a 4jeJa-mXI LJjLLa 

(j-L^SL! tiJIjjl i^l SjiLa dlia^ V (jSLIj K nl-^l j ^LaVlj jj^^Jlj jl untl 
j^_a^/l_3 I jjLQ-ml » : t j^aJa^j p_fl>j c2iLstla-uiXI '^Lj »1 iVi < nLi A . ..Vlj 
1 i i n ~w . t_fl_L>Jlj ^La^/lj jl i 'ijllj (^-a_jJI I jjj ' . I JL>. ^ lj i ■■ 4j2_jJL>J1 
jj-JJLjljJI ^_a fiLajLs Llljj mi > jj>> I IjUu I Jjj < ^jVI La ^JLc ^^^jJjj 

ijr Lc 4_ajLs Liljj «$4_t£, ^j^ajJL^tlu ^jJI I JJt La» '.{jsci ^^ajj (ijj^^j^^l 
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L?J"i 0' ' "-' Mj^ 2 ^' JtD - ^' S-^^?^' LilJj w J J ' ' Laa. 

4_i_]lj^>. mi" 4-j-La-C ^ La S3 jl JJj-o ioLa. iijJL*j La i JbVI ^1 

i^LalJ^ jL«jVI (jjMj La^lie-o (jl ii ; I j . <LlsJ jJI «|J^>-Vl ^ • *'~<~j 

a i_J3jJSj U i nil .S^LJI ^LjVI Jo. I ^ jj LjJLI J xj i .1 (jlc 

(jl j)j 9 t^c-La mXl 4_lj-La (Ji*J_i ^sr i n i a j la * rt I LI JL>. Lsljj-jO «L>.LlLJ1 

•.SJjLs j-jj-U I j-* (jic ^ i ..II (j 2 b j jbuVl SjjMj jjJI mi a ^ j^jLi 
jjj-II (j-SLIj .tiJULlI j » j II (jjs Sjjlj Lil ".i—ajjiajj S(_gjjj^.Lj JL>JI i_ 

(jl dJJj (j-o Ijjj/VIj . ljL>.| mJjJ Vj (jJJt-LI 'tlj-i-a (j-o jnT fljj (jjijLJI 

t^Ja-mXI (_^L>JI d n 1 n-v (jjs 4j>-jL>. Ljjl£j (J.^ 3 <J-° ^jOLU! 4_ptlll jj_u 
Loj . <G1jLc iJJ JI (j^_L>. 4j I gLcL> mi 1 Lilj jGj_uj 4JjlJj . «lL>.l .} jj-* c — 1 J ' ^ 

JjJj (ji i_jljJajJa^U I j j 1 11 uf I LjjV 1 ... II j (j-»t><j (jyjJI 4o.L<2jJI Q_iJj 
^ JL^jj q] jLuVl ^MiJI (jj^liJU Ij^J (jSUj (j^lj lAjrUintl ->}LJI ^1 
(jl jjSL^-J ' la cl-La ^la 2 rt cbilia . JajLa ^^yjjj^ (J'v i"i 1 (j^-lj « 4-3&Ia-uiXI ^^_±JI 
ttfLsfcla-mXI ^^1_lLI ^^**i lull ^eJa 1 all jjjjLijJI JaL\j (J 0 uu ^ia 2 1 1 I JLAj l iSj- i 

2 La 2 4jI jlJI ^ jjlu l^jjj, 3 -» U , „ 1 1 j^LJI ajufc j^c SJIjjJI 3o.LaiILa 

S^^c, ^£1 j^Jaj jjj_lLa . 3_jjj| j ^j|j_<I/ ^ j . aj I jjj jGJLi j-jSij j<u 

. L_ljj-2Jj 3j-jI^ ^ j . aj (jy^>. r*' la ■ * ^ ^cj i ^Ljlj^I (^LuJI 4_1Lc (^ya d 2lj rt 
d ^ I A".tl jjljIjj jlj ^JjlII £yz j-^Ja j-jJtILa c_(Jj-C mi Ij La^iit_a ^jl JLljj 
4_»_aj-j ^.jjJLI (jr-II d q laJ cL>.^3 ^ia 1 ugJl S^^Li jj-a ^jj->JLi I j *^ J - a 1 ^j^-JI 

V 3_jl j_JI (j-a "I » 'I tiJLiJI jjjJI dilj ^ jjjljj i±»j->. LJLc 

3_;JLc 3Ja_^ (jji 3^-UinU J>LJI ^jj ibl lj^p-1 

. ^ se La . •. 1 1 sLj^Laj ^ 2-i2j. ^ l-r" 1 nj (jlj aliJ I 1 3jJtJI (Ji-lj ^JJJ ^^aj 1 uJ 

(J'C mi 1 ^ J_2j jj>. I Jjlj j-a^. j a • all (jj . j-a JLaj i ^^>^ j j La * rt jj^ 0 ^JLLl m^j-i ^1 
l_L«_ij_a (Jj-y i_aLLaJ,l ijr^J . d j ij mtl 4jljI/^/Li 3_jjjJ| ( |^ a Lc jj 
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. i4_2_Li_U «G-3j_c. (j_a JjU"iH (J-iLs J-i^ J*^ J^J-^' \jJt (j A*<^..l jjia 

Siii! iij^ I jLa »l n , „lt Lj :<U JLa jlsj . j»jL«JI IjljLc S_ulii j , n-»J 

jLlj^I jj-tj La cj^LoQJ! a'jjt ^ ^Lbtj V (j^tj .^Ltj^/Li 3_3jijj<-a sQIjLc (jL 
jj-a LtLc jj . .v< * ^jt iCj^jT <JL9 La^ i tj . J^Afl jj- 1 juljj jj-i jll^o (JL^- 1 

Jq L2 ' H jj-* lS' ' j g-^Jt cjl_j!^_o^ jj-* l_ £iJJ_LI iSj-^ 1 " ^ rftJL*j| cr^* 

. (5) Sylj^L. 

w I c J . -» * a ic\_J_Lc £La_jLs Ljlj|j_IJ i4j jLciLA (J^i^J 4^JJ5.J I jULO (J>k^J 

( _ T -Lc J i a se j '■» i4_<l£. 4-ajLa Lj!j(j_ij i4j jL^a J^iaj £-Jj-U ^J-^ •£i> a 
I 1 ^ i "JJJ tl^-*^?-* 3_}Lc d o < nj-i ^Ua c^ 0 -^ V* -* ^ ' l^-A (jl jj^ 6 - 1 ^ .c_utSLa 

U .i j t j-j'j L5- s '- a J-i^- tylfi 3_a^L^ Lj'j>^ £| J- a -ajj oLu^/l ^^111! 
(jljf (jl j-jiiaj-uil V Lil .CjLtLsoV! tfJLA J-J-«^>- Jls-!j oWj Lj'^>J 

i_tJt£LLLi l^jjljj jLljVI ^j^cLijJI (_t»SLI.! 3>s La Ljt A'lf ji^ oj^- 1 3-IL*JI 

, jT^^ t La^j_o JJ)j ^j_aj>. ' eajj 

^Lij i_c»^a (^Jl 3 j,. , ;I Li La! 

.4-ojLs LjljjJ! ^jjsj>.j JjJaJ! ( _ ;r 3 i n"i a 
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(j! Qj \ 3 7- _* 'v i u <j1 VI .2 ->U , „l l j^LA! LoLoj ^LiLx-a LtLc jj ■ --»" 

j»j2j LoJUCj .lilJLi (_£jLo lXju (jj*_Lo IjUt jLatjVI (^LuJI jo^JiLc 

I jl (j-SLlj . <_slii J'C ut\ Lsda-uuP JJ-JJ ^q-^JLLc (jLfl *j j i a 3 Cj^L>.j_i (jK i nil 
Jaj>. <Lil j J j _i Lo jIjlJLoI (j-Lc. 2 jl aS[ II <Ll3 Lxj SJjjIa ^-^"J^ f* j»La 
jj>.L>. ^Jl < a 1 pj 4j1 (j_o ^CjJLl3 . 1j-;tJ^ Ij-*-" ' ^ uiS! * fiLjL3 LoLoj ' pj^**' ' " rt 
(jjSLj (jl JU Vj ,4_Lo J LLajl j^jjl (jlSLU ^yJI jLc JLa3 Jaja jJ~miJ rfdj Lo 

V J-&J • w liJLi Jjlj j-j^. LjlLo jl Ldje-Lo j I LalLa jLlj^I (^LuJI cttLc 

I ; j |j| . m , „_i (jl .jU"i,,i_i a_&L!j niJLiJI jjiJI I JLA JJ < c3 * » J iOJ I * 

^gjJI £-Uaj!l tillj LbjJ tfjut ^ jLuVl JjT (^Jl ljo.1 j Ijjlj 

. I nlr ^ i LaJ (jl (jSLoj 
jj SS^LjJI ^j.^ 4 |jj Jj*jj I jLoj S<U 4^L>. JJJ-JJ J-&J ^(jjSLII j£j-o (jjj 

jl j^j-a u-ILl* (jl^ U iiiJlii Jlju (j-La-y jL*jVI (jjLS (oJLc (^ L£ 

j_& (J_i 4_jj3 (j ii j I joJLuJI I JUt (Jfi-o j^J-° (ji • Sj^JI ^e-La-m <_>"J-I (jS^I 

V (jr^- (j-3j 4_iJI Jj-uajJI (j-£-«j V SjjSJI ,_U>.lj) (iJL\II Jjt-JI ^ JJ>-J-o 
ijoJL«JI I JL^J 3jjL>J ^J-^-J? ^ S^SJI ^ejtxm (jyl^- I JJ>- 3j-uST 4j»»I i no (_£ jjj/ JL>- jj 
( _ ;r L«-o V sLflii. Jl>. jj Lax. Jl jj^JI (jLa ^LilLij . JtJ-2-o j-JlC 4_cSL!j jj jLaji j^j3 
. L4J Jju (j-o ^>=tj (jl 4j^sL>JI L^jLLCaLi g-jlaj ' V d -» U , ,,1 1 CjLcjLCJLs . 4J 
^jdl j_UsjJI tiijjj £-1 La-tfl I gK jLjuVI (jJI Ijo-lj Ijuu (jVI i_kji>f 
jjTj-o V jLul fiLjujL) ((SjjjLII (3aJ3 Lo» (J*\ mi (JiLo joJLlJI i 1 nlr Jj 1 La * * (jl (jSLoj 

(jl SLlc (_jL1j I^K cjIj_>J.I jJ-jj I jUj 'i>*ljj f-ij-^" ^3 SjsLs. Vj «U 

(^j-cLjj (jjJLi (jLji «LjLjjj 3Jlj>.Ij 4_La_S_i (j_o jJl^ijj <((^jj£LII (Jj^" (J^ '"'^l 
^3 ^yjl L^aJI joj*j>JI (j^s Jlj^JLI 4jaj»J JjT ( _ ;r 3 LaJLi. i^r-aiil (_psjjtjj jLjuVI 

^jLi. (^1 (JLuejj cjIjj>J,I 1 jjjtjj jJlaIII ijjj (ji julj Lo ojjj (jt^J -(o-ILlII 

(_g j_I I f.j ■ V» 1 1 j iSjj^o (JiT (^yjj (jjjSLl3 dJLutJ . «(_gJj£L!l '"^1 ^ja-m 

j J-ojj Lo JUcj . « (_gjj£LI I (Jj 3 " (JS>-uAI (j-be-c-t, I ^e-ta i oJ I (^ Liaj I jj 4jj_>J 
I j I ^ (_Jj^>.^/l v_jlj^>J,l (jl (jj * La j i_3jjj/ Sjjajs (_gl (^ (jrtjSllaJ I (jla 3j^-II 
iljjl jjl Sjj>J,I Cj JLkjjI I o K'q SJ>jjjj1o 4jj>j>.j_o jja I Ju>JJ Vj • p j *** Jjujj 
&l LcaAll ^_u_uj La_i3 4j cLSj-aoLoj LcaAll (^yjs 4jjLa_Lo CjIjj>JLIj L^S^jj>o cLcj-*_u 

i_il jjsJLa i^LjJI (jjSLII (_y3 j_uSL!l jLrtAjVI j^2j (jjl '-(Jl j i nil (jx. Lo? . jj-«jj 
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. jl£La ^£ ^JLl 4j1 ^_Ua1 jJI 
i _ r Jj .SJ_a_j_a ^-La ■ 1 jj 1 11 jj— tj^aj ^j" a a (J*\ mi I j jjSLJI I JLA Qj^-s 

I j (jjSLu^a 3^3^ jI j-a !il Lai . jUj^I ^^lil! I jjj ■ aj ^ 4jL$j}UI 

Qj£LJI (jL£ I jlj . jl_«_]^l (^^LjJ! I 'j j 1 a ~ ( _ ;r 3 Sj^LIL^ (j^e-Laj ijjU a (J^-"/ 
Jlj>.j jjJLJI I JJt jj-a CjLu^ uuJl ^1 J^.1 t^£$ • jj_<_uLa ^ j ■ gall jLs 1^1* ^ 

,j-a «3 l"^»J 2_jl_j_L!l t_!j-5 OJLH f 1 -^' Cr^ liluill (O-AjjLu/ JLSj 

(Jj^>- j! J (_g jJ! * j 1^1 II sliaLj-uj-j 1 £j 1 nlj Sj^i. J_a (jl jlj-^. 

(jl (j^l (j^tj SLiS_a-a liilj (jL^ Ijl Lie ljJ»l 1 n"j 1 l^jll (_LuajJ (oJUJI 

. jj-aJI I J_fl> (j_j3 CiLijj uuJI ^1 j£. } ^Vj-A jj ' aj La-a j»uSLi j-J^i jjSLlI 
CjIj^>J,Ij . «U jjv jjJLl! Q5SLII J-a^. (j-a J-J^l Lisj »j iMl 3j ' "-' L)^*JJ 

» )Jj»^JI s-J-LaJI ^1^**' 1 I Vj LoijLa (jjSLJI \jJt jl^T Ijl Lat .(jjSLJI t j-a j 1 I 

I jlj . jj-j-uI ' 1 5j 4_jLi jjSLlI ' a ' a * jt LaLa_i Lct_ijt_t-a Ij— at jjSLi J_o£ 4_La 
.dllj^. jJajLa jjjj/VI i_x2l!l (Ji-lj 4 j uU I jLa i-3jjij q] CjJjI 

La tjLSLa ,j_a 3_jJjjJI t_jj_2i!l jljdal 4_uLCal LojLvu Llj^j JL3 Li^ 
L-i-flJ J-^ liJJ I 1 j Lu dli^sLaJI i nil 4-tlaJtJ (jjJ J-^' O^- 0 Cr'i Ui^' 

Juu j-a£. c_ t-uLj I I J a ' jj 4_i^j jjl » «j 5j 1 1 0 JLA jj t aaj * t LUSLa_ij 4 jj-t-ul 

Ijl (j-SLIj .3jjj>-j_a 3_jjjjJI i—lj 2 j 1 1 oJ_fl> (ji i_3jj>_i V (j^e-ij -J-j'j lS- 5 ^ 0 
(ji (jS>-aJ jl SLULc jjs-T (j^-*^ d .'"j- 0 L*jIj (JJ^ o' ■ 

Li_LSLat LL 4_ijjjJI » i j 5j 1 1 i>J_A VjJ 4^jj>.i j^^L-atj jqJI jju 4jj_t-aj_a (jc^l 

J_al jjJI (j_a j^iiiSLII OJLLa> (jliT Luj 4j| La j£T SI JUl L^jJI Jjj^jjJI 

. t _^-ajt_J1 I j Lajl 1 ^_a filLVljiILa La iJJ _L«_a_j J-alj-tJI oJ-Cb (jj^J ^-OJ •tjO- > '^' 
jaL(JI ( _ ;r 3 Cj Ltj-ajerJ I £jlji (j-a (^^J i(jLiaell Sj-illaj 4jjj-c 3j£La ijJLLflij 

L^jLojI ^uLj (jJ L-^JJ 'uLAJ-J lS' Lr^- * Sj£^ tfJLflij .(jjjJI jl 

,_Li2 Ujih-w tiJLi^ . ^Jl Sj_ila LgiSLIj .J^LU^I (^L-: Jj^mU 

jjj^SllVL^ iLULc Jsi 2lJj! La 3 qji.i> ol (<JI^J c^^j ^ f ^ 

LiiJLa LiLc L^Jlji? L^jJI jjiJjl (jSLai Ijl I ^ uiSu 1 ■■ iJlitU <_Lu-" tr^- 

bjLC-j< i^iVl J^L^II j 5jL>J.I <_jIj^J.I jlj-c. c ^-(«JiIJb L^Ii-l j ^ >LaliT 
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^sJ! ^jlI! j <i~ i .1" ! jSL&j . ^LU! 1 n U ^o-II L^jl j jls- J*C uii (_^<Jlj 
iSuL^i VLa ^Jl eSji-.l Ji-b ^JI^jlI (^jL^jMIl *LiSUVI ^ £jj jJi\ ^1 

l_gj.II joJL«J! ( _ T 3 S^ila 4jJjI 4 h j i oa. (JjjLlJIj i_^!jSLI!j iCj!j^>JU 

i» Jl2j Ixjj (jSLI . j-i^LlILi 4j j»Ll2J! J <j i uj V j_ai j-jIj 
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« 2-j-_lj>. Li 1 »j <( I -j-£>* Li 1 »j i « I I "j-jj-i ^jj » j « 1 0 
3j-ij£Ln otal i nlL ciujj^ Lo lit i^L>J1 ^ J^. 1 1 

. £^)-<-ui I i in i ii i " • J jii" i nil ( _ ;r 3 i_dJ j (j-a J i^i^I 

jl ^L>-Lcj i^j^a_Ll! <j-u La <_a!j-&l jjijo i_3ojj/j 

. p ^ ta ! 4_ul_UinJ1 LjjLj^j-a 4jr b (jj^Lj i ii ^b-I 

o-" j-f-^ - " 5jLJJ! Sj^*- 0 (jr^ o' ^ 
t(j\ i i nil (j^j^L^j (j-o I j i** j-j^^I ^SLI! 

>(j^ i i n 1 1 CjIjLlLsj j^pajVI jj-a I j o c J-^' Lj-LajJJ 

I j_aUa jJa , - r ^\ j^LII tfjut tjK i ii (jjSLj (jl VI 

^jjlu J_La (j-l i i ntl (jjs CjIjLlU! iJJ-A (J^L>- LujLjj-J 
3Jlj>.!j 4_L^j_a (_yi>- "-IILlA jjSLj ^s-ll il_u£j£ 

(. i j i uLat-jJI L&ljJLl 4-3e-la-m w 1 c fiJa i 1 CUJa 

-!jij-l! J iDragonflies (jljJ^M 2 ~-j ^",11 



SLpJI 5-1 1 i ii <n , 2'a \l < ^ 1 1 i jjjj 'J^- 3 ' " 'J *°- * 
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. <ji-a^.j_U >j j uJI (j-o <j-u3l j I jutLiJ <l<mi. jill j^ic SjL^JoJI o i "jtj-i f K '"'"jj 

jai.jJLi (_psjV! *— ^Ij^i^ i3 I ^J3^ L^J^-- 5 t (_j-u 1 j n L I I JLA (jr^J 

«LaJ_2Jl ; I i a a 1 1 Jiljij (j-CJ 3 ! J J >■ II 3-ljjJlII ^1 i n-v^fl CjULciV! J£ ,j-a 
j-jlC ' Q^-j-LgaJI * j^a-q-t-a L_Ll£^^ (j I ^oJ La^ L)Lo*l jJLu j-a^l 1 ^U~w jjjjlll 
j»jL2j V La e-(_y-£j . till jj La^^Li- jjjiVI O-il^ _oJ (j-^ 5 - 1 ' ^'J •(ji^'^' 

i L£ 4jl . 3j-)Li_aj fiLuj-C 5^1 i ea3» (j-* Lu SL aJ a La ^jlSLa ^3 3j^ajs_a 

. ^_Ll3 (J- 0 ^ Lj^ « mi JL3 ui it 1 (j—*- 1 

I i .i jSj (Joseph Fourier) I 4_ljjj-3 <_sjj^>. (^Lj-LoJI (jL^ 1801 ^Lc 

u-^ o^J' 1 ^' O ""' Lajux.j (Isere) p . ..Li 4_3aj^»Ji,! 3 j i .nj-aJl SjjIjJLJ 

i Jgj se I U ojL^j) • i 'J- a - c ' (j- 3 3jJ)L>JI ^jjs IjJj I a uili£l tcCLaJolJLa 

i>LcjL3 (j-Co-LJI i_iL*x.lj j»La_uflil IjLa. JlS S-tjSj Mitl CjLiill ^<JL»j <l*'U'aj 
(j-o £(_uj^3 4_d jjajl ' _i y c i '■» .liuJ)L>.^M (JjLlJ 4-LfLJ 4jj_La ^1 4_uj^3 
J-aX. 4^^-lLLcJI 4la->JI « Lul ( _ ;r 3 LgjLaJa. JL3 (jL^ 4 _ ;t _lJ 1 1 4 ■ ^ 1 1 < ^-»"tl 

. 4_a-iJ_2JI Sj I 1 1 lLLLj ( _ ;r i 4jSLLoII CiLaj U U i ^'.^1 VjJjjla I jj'a 

IjiLa (jSLIj :>LjL3 J«Lui3 ^jJ! jJ^JI t_jL^cl 3jrijlr jj^gJl oLbSL!! ^jLilj 

i |j_23 JLs.! V (j-iJl 4ii!l ojLh . tjjjlj aLi/ I jj_ajtji 

^j^o-j-LLl L^j-i_o ^J^\ ^JJ ' ^ 1 1 t_ilJtt_(J1 jj-* 3 ' J-^J-^ Lt_oJjj3 duL^ 

Cjj i"i t JUS O-iL^j .,_^>-^ O^J ( _ ;r 3 (j-tjUjJiJI »l nU II i i aj C^o Oj '^JJ 

jj-J-u tjjjl j aLlu (j? Laj * UL^jl, 1 aLtlu » iLfoJI I j o J**'^ ^ 41L»_JI dJju Cj^L?e_i_u 

4_Lfljlcjj-L^JI CjLiLlSLJI j^-aj lLL^j d"tjAU q [q (^_lSj>o (jt-^* JUjjjJI 

<La>L>.i 

L_L^j_a c_<-^jJ3 i4_uj^Aj 4jLSJ (j- 0 ^^jj-u 27 Jl_jlj i 1828 ^L-^- (j?-^ J ' ^ ^ 

'.^^jJj La t£ c— Jt_b «Luj_£l 
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Cil jaoJI 6x^juu jo 



4 LjljIj ji^I t^jus (j^ * Cr^i J '"'^ (j-*J_}Lt_aJ1 ^L-u-a lj-o*t 1 r I < r^ij )) 

S*lj_C,VI 4_ajLlLa , ,. 1 (J^S : JjLjlU (jji 3jL>.lj <1cLji 4i)l 1 .1 a (_y^£- Ll£j 

(jl (jjt SJa^till liilj ^ j_al jVl OjL£ iQ^jLaJI L&j! 1-iJjJ JLj/V (^jl 

tj^-^r- 1 1 11 a J^SLIj i ( j- JtjLJ -"J- a 03^3 UjL>.j : lj^3jjLijj »1 uulII a I * la (JjLlLi 
(jl LjjLs-^ (j^-a-i . . L-U JUjii! j^Ji lj_o- Ij . . JaJai>JI I * « ta 3 . (jLuj/i ! f_y-^>- 



(_j.ll /oJj tj-aJLlI sjjIs ( _ ;r a 4_i^.jL>J! cjLiLhSLI! S^ljJs JjL^jj ..3j_uSLII 

..SjuLJI 4£:LJI JSi JLulU (^1 Ujl^ *u U.1 xjua SiJLdl iLcLJ! VI i_£j_U 
Jfs ( j_u_a_taJ! £ ^_ija LJ ' d La JU£. lLLJj^ (jr^- 1 J1 ; ^ £ j_ua ^3 Ltjlj (jL^ Laj 
jl *LajJL3 "Lai (_g I dJLijt ij»ljj3l _£ jjj/ I i i ill Lijjjl (_5-3 (j^c-i • ■ (Jj ir-iLflUjl 

ijdjlajijlj i£jj3j_JI t_jjl<j/Vl I J^j SjLaX. _^3 (_yJI Jj^s jjj (jl del tali i i4iuJL>. 

£-"-a_t (jLl Ij^-a! J^Sj • *LaJLflJI Q^JJ ir-itl 4_JI (_Lu£> (_£ jJI t<_ 'J<jUj 
. <(LaJL3 30 p^iLaLs JJij V (jjj-Jt (j-uLill 
j-lm iJ-J^a ^ (jLSLa J£ i lj jjj ^ idijjiLII SJl^cIj (jlj JL»- j^ic 

i 4-uLlLc. j^-LgJ I 4iill jj-aj iil3 ^L><- 1 OJ- 5 (1>^J ' J^J^ ^ 4ix3 (j^j-uSLII 

L^il »l oUtl jjJi . «4jj/jl2JiI 3jj^>J,I cjLiLjSLII » I j i ■ (j^*^ (_ylllj 

L^»Iajt^ J)!*" \ ^jy^II ' d L^ajalJtJI CjIjI ♦**( < nVLi cLujlJIj ' J t^aJL I 3j-A_uHJI jj-a 
C^jL^ . j^oalaJlj (jl *k»T1 ^J^tlllj jj-o^LLiJIj i«L>.^_aim i laj La 1 1 J ^j^jjlJI 3 -t * 
jj-a IjjL>. t jjJ ' " d 1 3-1 u^X\ {j\ ^"i Ti t nl jj-a l£]1 *j a 4_JLc jjy-t-a 3AJI 
Sj jj^ Cj I J I x a Jl^j , ^j-uSLjlJI ^puj 1 nt jj-* <-£-!Luk (J ^5 • fiLa_iJ_tlII ^ ' 

j«J (_g jJI 1 J j i"ij j^c^s. ^1 j-Iaj (j^-a^-J^il J^>- 1 • l — '^^J-^ O' 0 

uixii (j-a <USLa jj^ulll jjjs jJI ,_L^. (jl JL3j 
V LaJi_Lc J iia fl? j-jLlj (jlr J 1 --»•«-" i_dj| : jl^lj JjJ ta 1 1 ii"tl Lajl J 
njVI (_p3j^l ^jL>- *Ll>JI (jr^ ^JJj-! JjLa-4 t-^j-u* \j jl£ j S[ aj 

«.(jlj_J,l IjL* 
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l_£j_jiSLjVI (^jLjj-Lail 3_«_a^L!l 2 'UAtl , I, o jj dllj LUsj£. ^La 4_iSLIj 

jj-fi I 799 ^*Lc (jr^ ' * ""^l JL9 JLuI/j j^?ej>. (jL^ '(jj^- 1 ^ p )i 1 5j * i^-J^-i (j-uLajj 

JLuI/j (-;r Lc I j^IUT jJl3 i LiK 4_ujj(JI 4iill Qj ^ J T-' ' J->^ L/^h'JJJ^' o' 

*ujJa j_lj>_o ,j_o Lv^J j^tjJ! I jut (jlSj .Rosetta Lijjjj 3 j n i (Rashid) 

4_iJlIjt_a CjLjlI Cj^Ljj 3_)jj£La L$jl]} 3JL_ujJ1 «U| Lst-uslj 1 J_l La (_pajJLJ 

S-LcalLa i—Sj^-Lj SjjjSLJJ 4_uLl1£.j^_^JI (j_a i ( _ ;r LcVI ( _ ;r 3 4 T LOjic.^j_i^JI 

(*) 

Ptolemy V ^LLu^l (JjiaL>JI ^ „j -i jIUj jjjjj ^j^ju ?l CjLiL&JI oJ^j 
oj-A ^.3 J-s-c J-3 ilLLI! (jL^ i j^LlI! J-jJs 196 ^Lc lEpiphanes 

^_iJ_Sjj it tj|j L^aJl ^ i( ^_u_uLu_aJ! ^j>.l i nil ^1j-i_u Jj^LLsl 4_u_ul_LL1 

'3-jj S, i ii » II CjIjJ_2JI j_jjj<Jjj i(^-Jjij-«-lil (j-C j_fl_«Jlj JjLuil ^1 CjLl^JI 
4-kiL "tl ^LojJI OJ^iH La^-^- U^f^- 5 * 1 ^' ^LC^JI 4Ltjj La j L^aHi. Li j 
CjJl>.j jL3j .CjIj_o SJlC (Ptolemy) -j -i jH-\' 'j w 3jj c al (jL£ 
jj_ajJI (j-a 5^.jjij*js w JJ -S^ ^jr*'^ (jy^ L^'^ j^aljJll LUajl 

(jSLoJil (j-o 4j I Q^iLLALi/ jji^j i3ijj>. j^a CjIjLUI jl 4 j> Ijl it>l jjIjJj idaLa^i 
j_aVl (jL^ lil "j 1 j Lta J j j i"i" jjljjJI iJJUt (j <i i<i CjI <i K tl (jl \Jl>. 

jjl (Jj iCjIjLa^s j j 1 a] ^ o^-*^ ^ 3-jL»SLII (jLa illLIj^ 

Jlc i ^ r s jj-^ 4 -^^ j- L ^^- > ' ljl^tJ-^ 1 - 0 ^- 1 -" l)^ • ^-J^Lo-o La^jj>. ^Jilx-i j^ojJI <. 1 lr t 
c^jL^ L^j t JjjUjcj Z±jJuX\ 3 jiijlr jjj^tl cj! hKHj 3_l2j^c.VI cj! <iKtl 

(jl <4_>_iLj 4J (_^>-jl i^j-II J-°^' 'J^' o^J^' CiilSj .SjL>.lj Luaj-Laj q 1 1 ajj 
(jSLIj . jJaLa^s i_ Sjjs- I qj& 4j 1 iuSj 5jj 1 aaJ i_iJGj CluL^ 4_Lajlc.j|j_L^JI 4JLLII 
Cjj^I jj 1 JaaJ I q i h-sJj SSgSjjX *^l <_ajj>.^/l JjLaj 3 jrijlr j^j^jtl lj3jjs-^/I 
.-, ; 0 ^ylJIj i(Philae) ^ 1 j q <Jiij a^> jj3 ijiuL^ 3 1 1 „ a Q^jLjiLi/ ,_£jJ 
^jLLil i_i_i3jJi J_lcIj 3 j A VI . DjJjLij j K j<uj/V (jjjlc.j^a^ll JjLkJ.1 
^1 jl 1 .nil ,j-a (jl'mKtl Ij^j iJjj^c-i Cleopatra tfjjL^jKj Ptolemy j ij^. 1 
jLUVI ^J°i JjVl L^3jj>Jlj«t_j))Lj3jj>JLi I juj Ptolemy 



2J0 



Cil jacJI 6x^juu jo 



jjk (jjujL>J! i_aj^>J! (jl J-ao Cleopatra «jjLjjK • J^LJu ^Ir jj* 

£-Jj-U (jlil . L-iajl ^-A jLLaV! {j 0 (j_u_al_>J! L_Sj->J1 (jl JL>.J Jl9j i«* ))) 

i«(J» ^lil! i_3j_>JI (jl J-so tfjjLjji^ dllj£j . Ju-u^/Li (Jil«-a 

j_tl « l» i_Sj^>J! j_A j 1 11 illj . 3_iiijlr jijj^jtl 4iil! Liiajl JU-u^Li JiU-a 
<_3^)_>J! (jl pj . ^jJslj ^j^x-i LJ j^l jjj lilljjj 0jjLjjj1£ ^jjjs <j-Gj_a j j La.) 
i^J-) J-J - La j ■ * 4>-?- a 4 j Jj^ ^ 1 ^3 i^j?-^ ^JJ L^saJLl 

LgJLa ^j^* Jl (jl (Jj i I * La a a jl L^j^* w - * "-^J"^ (J -41 ^ (L>^-i 

0LL1 4J^I c_L-i-Ljvj Jj^/I » (_>" J 1 J^.' jLL 3 ! I jSL&j . jjj^a 

_I |_g J j LflJ j "j (j,^ iJjjLjjjJ^ ^L^-j (j-^ d ''^J.'^J 3jjI jJI ' Luaj Lol . Ptah 
j LcaJI ga * ) 1 . i 1 in j^_aj-Jlj l_3j-j>.^I (j-\_i ' La I >J 1 I J_A . «(j_o_jj»j1 4_Li1 » 

3jlc (^1 ^Ll>.I j-o^I <j^Ij • Ly>2j ^ j " 1 ..j Lajti^. dJJj jJ-jj 

I 1 ,1 1 JL>J,I I jut j_uSJI Jac (j-o jj V (jl£j 1 < fr mi'Cj ( _ 7 SLI 

Oul^ . LaJLS J^l £ *-'- 0 j^ (jJ! SjLjLatJI d xfl.llc.Jjj jjll <_Sjj>.^M jj-aj (J^>- (JL*-o 
j " <4_Lc!j_3 (jL£ jj 'J-^^ ^Licus jm^ LvLlia <13jj>.j_U CjljLLaVI 

2 ,^11 jLjVI »l <i I r ^ I r J_«_«JI I jl^j 1 n_t jjIjJj 0 1 ul I ^LaLs-l 

^^j-aSLII (J j**t 1 11 J n ft> 

.4_uj^ ^^ric iljJj LoJ_t£. i«L>.j-L> JL^ tjl^^jJI Jlj . <t\\ fj£. L^e-« iAljl 

. 1 /?" A . i 1 , ,.L , ..j t L^HjLjJiJ 1 L^-lUj 

q\ . ^ 1 ^ ^ ^ a l_t_LSL4_i 1 ^ ^ ^ j^psj^l ^jL>- 3jl_4iaj>. j^a J- 1 -^^ 4JL_uj LuaJLi-uJ 

^jUJI *LUa^JI ^Vl *l£jJ! 
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^1 uJll 2JLL1I .j^-VI (j ^i » < H (j-C I l ih-^ e-a I g liaJU (jl£ 

' fljJa L>. jLx-i (jlj . (jl£Lo ( _ ;r 3 3 JLsJj ( _ ;r & ^ a-uXaJI <j-ul jji3 . CjLlUsLjjJIj 

S_jj_j_>J,! t_jjLaJL!!j . (j .I <i ."ill i^jLxj (j-u-oj cj!j_>J,!j 3j_l«jJ! ^jjsJJI 

^1 » <"i^M CjI » j ilj (j^al Laj "I jo£i-><J (jyjJI (oSLI! lLLoISLlo (j-ul^js <j-^-i (jj (Jj 

SjujtjJI cij!j^>J,I (jLa nil! j£j . Liajl (jLSLa J£ ^ L#j J-ajy olj jJI SlaL-u^j 

2_ojLa a!\-lmj (jLa i ! jiSLtj . (jl£Lo ( _ ;r 3 3JjL»ILo ^j-uXaJI ^ jLx-i (jlj . ^jj*_JI 

.<>Jt 

i— al ill's" < ui ^L«-3 Lj| Jj 1 JjI'V S-aJ-2ILa 5jl LtaaJ I aJJt 

' "'Ijl L^ajej ' aaoj ^^y^Ij • Lilo* LLJ! I ^1 Jl9 La^ 1"i 4 4 (jl£LJ i n g i"it1 *\ la III 
t_t^lj^LJI (j-t-i CjLal mil ^ j La iu I (j^oSj V 4-2jjJa ^1 4j>-La-i (j^e_t3 n_fjj>.| 

(jjSij (jl 4-o.LJ! (j-oj • I ' eaj] j»^*-iJ! (jij cjLal i nil Jj h. < i nj&a 

( j_o 1 Jlj>. ^ J o S p 1 i n**i )j (J_*_uj-i (jt Lu £L » j J 4_di£La 4_ajj-LaJ1 i>J_A 

i l_LSLa-4 ^ ^ja_iJI jlj^>JI (J_S_i J-iljo i uJj i4ijjj5 ^ a ISuJ CjLajU LI 

cLiljj-IaJI i>J_ik (jl g| ui itjJI ^£-J^; (^ jJI J- 0 ^' 'J^- 0 ijt^ 

. Radio Astronomy (_gjjjljJI liiiill ^Jju iSj^>.jji 
cLj-uaj^l 3j-SLII w ^ c jl jlj-Jlj ^_ijtj-!l_] j j i ii a 1 a t ea * J_t-£5j-A J-^^ 
3 i .1 1 .ij-a ^JL^aJ Cornell (Jjjj£ 4jlaL>- I^U uj (Arecibo) j n i .njl SLiiia 
4iLala (^jj jLlol .305 ojJajj jXy i^jJI Ju^>jJ.I I j-fl> Jl>-JJ ,S_Laji!l (»>L»JI 
(■"i* iXj (j_« I * La 2 q (j_niCL»J1 4-3eiia-m (JSLioijj ^Ljj^jj^j 3j-jjj>. 
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Cil JAoJI 6X^JUU JO 



(jje - T ^ J^QjtJ O^'j-* Cr^ 5j j-illl ^jj- 3 'j^J-° «L^iAJ! 

) * c J . SjLJu^l J1>«J C^p- S j Laj 1 ■■ II iSjJu . Lu^pSLI! njjjjj ■ La jj ip i_gj-JI 

^ <bjt"tl jj o^Uj 1(J <1 1 11 V JL-ujI jL^ai^ c-jj< 1 a| jici^! jLoi-l 

^ J -r "1 1 ill JLSj »l iia-aj| ^1 Lg-mS. «J i_gj-J! (j ~» 1 a II 3jL"4 <-^>J (jr-'lw^' 

f^yjt, (jj-II « 1 3-j»» (_jJj ilLs S^ Sjl>.!j SjJIj i5JLj/j cjj ^1 iaLUaVLi i » I ■ >» * 1 1 

(J_«_«JI ^ j I Sj II LcjLjl£Lal (_^J liJJjj iSjLlhj <tjj|j^ f^J-? 0 2jCJ-«J*-o 

.J^Vl LlJI 3 ,uu\U 3-*-Ual j (j-a^iJ! jl_^>JI Cr^W- ^ Cr^ 

JLt-ssj-jO ^^yJJ (Jj-oj-i (j] ifilijls £jjL_ul ^£ u i 'ijji Juusj-a ^\ Laj 1 ul 

£1 jjsl J S3 uj . L$l£ 4^LLajj-J! 4j2.jj-ujA! ii_ajj3 f 5 ^?-^ Jr 1 ^ d J '- <1 - a 
4_JLj_uj <JLj_ujI jj^ 3 ^J^ 0 i—sVI 5^ i"i» 1 ^j-*_oi (jj-AiJ r J ' ga H «Lcj-*_uj ^jjljJI 

1 jJjj 4jjjj!jJ! cjLij'C 1 nl'ilLa .^^a_Ll! (j^-J L° • I ll-<Lul ^ £j-<-ul 

■ La Sj fa (j! (jSLx-i 3jjU! (j-o ^>-J^ 'Lr^- v — 'i)^-"! ld Sj-LtaJI jjjjJI CjVLjco ( _ ;r 3 
^-j-S-l (jl j i j i njj i JLt-saj-a ^^ aJ ' " *J * A^se-il! ^j^- 1 t^>* 5^ j 1^ olbl mfl (^-^ 
i4_u^_Ua 4_u_o t_iiJt I 5 J_*_lj ^ lr ^JjL^ .^-ijlj c-ij'C i nl" VLt-^jl 

(2>jI 4^JU Lj^jJ^ I iSjLAI! Sjjcjs j^J-° cr'l S-^l ' "U ' a-L^j (^-Aj 

. 4_j_JL_Lj_La CjL_jj>.^J^_lSLj .^^_i^1jJ1 LillAJI ^jl (J^-S-i .^jl J-i d 1 

I fli a tj^^-i (j! c_^t_i ifiLi_j^jJj j Lalll (^ysjua ilj^^ ^jlis i LiLg c j 

-jl CjIjLJuJ Ij-j-j^ T .jJjjjJI CjL>-jjs ^\ <U-mlJlj Lijj^J- 

^jLi-u ^ La a> tjl—^u L^_il_iio ^aj i Tl J^v^JJ «LLal_i_u^j jjjljIu 

LaJ_LC (jy^^- (J II J I (J-U^I (jy^ 5J JJ g I Hi ^1 I ll" (jl (jyjJI J*\ I llj I II 1 1 J.3 

j^Jo. 2jj , ^ .tl CjL>.jJL! (J^la jl SjjjJ! 1 -1 1 • ■ ea 1 1 j ^Li-jJ! Jjj-o (Ji2j 

d J * J .' " ^ i'LujSLII 4jjjjIjJI oL^iaXI (j-a J-J-^-" "^J^J • < — 't>^*5^!^ d « 1 eaJ 
Pulsars 2 i\ i II aj^JJI LgJLa j '■ i3_Lj3L«JI SLpJLi L^J 4^>Lc: V ^^iJ! 
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m£j-ijIjJI p ui-Sil ^jj-Lc Ijj^ jjju l_3j_i_u 4lL>.j_a (Jjls tl)^ ^ tpLufaVl < * u*^ 

<Luij o 1 a dll ) iii-v CjIj JLu^j^LJ ^j-jn. 1 4_JLt^ Jplj-Ls J->. jj (j| (2>^-4-> 
j t 4jj-ua_J 1 jj-iil 1 4jl-u< 1j i ^ 1 tl^-i 3jj3 Luii, 1 £ I Lea 1 Cj Lj£j-o L^-Lo j^ JU 
La £jj ji iSj-JuJLl 4_u!iL>J1 d)L>.j_aj cLUajLlII CjIjJjjjjjJjMj i 1j-<s_>Jl Cjj>»j 
Cj1jLls2_>J1 (JJ^J (J' (2)^-4-1 J * *LLuj i_£iJt (J-J-3 ^ d uuS! * (jJ La_ij <JL_uj^M (j-* J^>-T 
O^POJ J^L^ L>^J * L^J^Luajl jjjIjJI dl>.j-a C*-La seJ JL3 <La J Soil 

c— i LujLUajai^ 4^IitILa SjLtiajv (jl Lilo- £.Vj_fl> cJij-*_u_uj * i Laj • ■• £jj-*_uj 
j_o1j»J1 Llj*. jJ j_(£[j aJLscj-ujJ (jl J-i V iCj!jl_4_i_uJ! jj- 0 cJ^^-*- u J ^-Lt-uJ ^3 
3_jjj_}1jJ1 oba^ i .il"itl ^1jj>.I ^1 jjj_t£: UjJ *° ' "<Jj^ ^LLtl 

j| LJ_lSL<j_j-3 j_i_}1j 4_1Lj_uj /ftj-ui!u-uj L£ l^Jj • JudJI Lo*jJjj£jJ1 L-asc-La 

L-d-Leat-J j t C.i-Lj _} jj>. j *^ ^ a S I <Jl) JlJ*_U_l1 lLI 1_La JL>. t Jl>. j_i jJ_A (2>^ J 
1— L<a_><j (jj^-i (jl tl)^-^- 1 (J-^ i LfcJL>.j «4jLlU! <-_)j_}» Luj^?e_a jQ->»-J (jjjJjjJ 
(j I (J LqJj-3- 1 j_A Loj S j l£LuJ L <J j_A La ^ ^£ 3-^ e_1 iS ^ ^ '-^rP* 3^ ^ J - ** 
£>j->- IjJ 4_tia_) L Luj^?E_a (j l_3jJ La Lu 1 4_j_uijJ 1 Cj 1 j 1 Lca^J 1 jj 

.Lie 

^^-JJ *^ " 1 J * ' L 0 ^-^- L*i)J • Cr^ t^ii '*-l> : ? , -''' 

l_Lc LaL«j ■ a bie a ^^aie-ui =U3 jaJLc i4iaL>JI 3 ni^iU Jal dJJj i^Jl3-I 

j-SLi V JJ t^u * j J_j t c_t£^1 jSLl 1 (j jS^j I ^j^- 4 - 1 ^ * 3j 1 Lgaa* 

jj La-j jSLj jl^j . 4jj-j_>JL 1 » ij L^eIlI 1 L^j (_^>- j3 ijr il 1 5J j^ ' uJ L 3 Lj_>J ! j-tiLi 

3l_j_>J1 (Jl ^ mi! jj-1^3 (jj^j La-ij jl i JLiIo^VI JLjJtj 5_a j fj"iU 3Ll>J1 (JK mi? 
j-_j_c «Lcj_<jj?e-« (_j.II ^Ll>o 4j_Lo1I1j dl^LtJI CjL»_4IL>JL1 (2>^J i iJ^ J - 0 ' SjlSjlLI 



Cil JAOJI 6X^JUU JO 



.4jjjjJ! t_ij_>J!j cj^tJIj (J^^JIj 

V ^cJSjJI L_ljj-Sj jjJLj (_£j-i£L1I dj.^Stl ( a ■ ■• * (jl (j£La_U (J-^ 

<_Sjj(_l . Lijj^*_a ( _ ;r i ^ a J * " 1 1 cQi2jJI ' " ' I j I ' a >■ 1 1 JJLC (JiLfl-l (_£ jJI 

( _ ;r lJI joJI ^j(JI (jjj -5J JLajs JJLC Jl>- jj (ji (jSLajj . ( _ ;t jj/Lj/I 4_c£LJj i(jjj^3 

(jl . (j-C f-(_y-LM LlJ-La-j (j-La I jSL&j .(j^joJ^ljJ! jS! La 1 1 ^1 

(j^SLj iJjsI^jlI! (j-a JJLc J-i^jL*. jl 4j*_uj ^ A , a^j (N) i_3j_>JI i_<jSL] 

Ji^>.^aJ Ij-^^ cJL^- 5 L)' t ^ eJ (J^J tSLd-L^aXI (j-a Lc^a-i L$_La (J^ 

( _ ;r lJ! ^j^clII 4 1 1 11 1 jjt fp ;3_jl_LiII ljjj (jr^ f*> :: ?-^' jji-c N - 

( _ 3 jJIj 4<Lu£j£LJ! 5 <. j t\ 1 1 i_<^l jSJ! -iJl£. jj* ne .2_u£j£ oLa^liia L&JjJ 
4-aj^Ltl <—&\ jSLI! 4-j-uiJ jjt f 1 tal j-rll sLaJ^La 4_^>.jJoSLj I Jaj|j_<Iu I j ^ JL>- 
^'i tl 4jj*C 1 ,it,l 2 j 1 uj jj* fi '. }Ljl3 SLpJI I j^'a CjI uU *Liiti! 

Sj rf\ 1 11 tl ^£LI! 4-j-uu jjt fc ; SLpJI JlSLi/i (j-a J^Lc JSLi L^-j^ 

fl '. ~iVI . ^"Vl ( _ ;r JLc SjjLa 4-lISj 5jI < a> L^-l3 Cjj^Joj i4l^Lc CjLcjL^ (_Ll3 
^j_<u*-a ^1 i_iSjSLII ( _ ;r 3 A j i 1 1 flj I ■ *^ >■ 1 1 «Li^ Cjj a" 1 nl (_g jJ! (j^sjJI <U-mJ 

.jji.^/1 I j-A jar 

N~N-xfp x ne x fi x fc x fL •.^L La^ ^ j 1 aj L4K 5JjL«II Luj^ lilj 

^jUILl 1 JL>.l_aJlj j ri i^ill (j^-J ^i'j-" ' F i_3jj>. I £-J-aj>. (jij 

N- jjjtil SjjjSLII 3^211 J^i 

(j^e-ij . CjLuiSLII oJLik j JLSj (jl t^-^cJ N £ La-i3 (^i^. J ■ aje I (_^Jj 

^j^tJjl JJl^. i5JjL«J.I (^ (j-Ij^l J_a!jjJ! (j^s 4j (_>uLj V ljJL3 



235 



La-a a se j 4-txa-3e-uiH tilj1jLiit_) ^a-a3 (j\ ^\ - 1 V cLLu_tl ^jIj-jjlSj 

2 a J * ~ 1 1 CjljLiuJ! JJLc JuJlso (jlr iSJjJLlJI i_djLsJj_ijal (j-a 
1 J rill Jijjlj (jjJIj i4Jj)L*ll <>j^J iXhfSLII ^Ij^II iS^\ oh ■ Sj^II 
<j1_> £jlj_j_i diLcj-uajji p 1 *a3 L$j| i(Jjjj£ 4-«_aL>. ( _ ;r 3 liJjjJ dj-ilji ^1 

.liLjJ 3Jj)L*-a 

<CjJL>JI CjljjJLajJI (jAjtj j_uijj CjIjLlLU CjLia JJLuJ! I JUt ^Luj . »l a 1 nil 

j^jSLJI £>iJI f^? 1 -^' " <j-° <Jr!^ "10X4 ^jl 1 m_i <j? ^ 

jj_a 4JL>.Lmll 4-uJLc.Vlj . (_gj!j_>J! tfjlj^j jJLu (_g jJ! J-«-«-II ^JJuo2l\ 

L^J^Li. (Jj^sIjj ij-i^l ji (j-U-uJI CjIjLJxj j-*-2j j-a-c *— 1 1 J> ijJb a Jut 

^ ui * 1 4_a-J^-U 4J9LL1JI jJu-£a_o ^JLajj 1 j dj 1 rt ^_^JLc ^ w ' ga 1 1 ^1 « uj VI 

(jiLaj i^j-jt-cJI J< 1*11 " ,_£jJ LJLc J< nu~ (_^!jSLI! (jf (^k: JjJj) S-aiij 
l( Jjvjj 'u?j" t,L^ I ! 1 .1 0 mi 1 5l»_iLiII Sjj^jSLII .-.I \ ^ clAc jjiuJ! 

»j i"i \ pi jj la * 4jr 5 LilJjujj ' 5j * 1 a a d nmini cLa-Icul <l 1 uU (jr^^ i (J- tJ 3 J ljJ^ 
J's JLi^sj (Jl a f I (j-^J fj^?-^' (j>^ diL-uljjJ! h_^IjSL!I 

(jl (jj\_aj L^-xlc j (J_i i^jjc_iJI (j- 0 ^j-J-iSLI I (jLa iljiSLdsj .4_ujJlJ! ^aja_JI 
fp c_iJbl ^ L^^J Cr^' (* LSj "**^ I J 1 h'n II J0.L1 (j^e-ij • *^ 
S^uijSLII oLsaJilall (^JLa^-V' -SJu>JI ol-^ 'CJ-I^Wj • Wi>^ ' /3 -I Ljjl 

. I I I OX I j3~ (N X I /3) LJ3 j^a ^ 
5j ui c ^ 1 11 a 1"' ^Ltu (JSLI (jl^ Ijlj . (4_ujj_2j Si jl i u a (_5-tJ>J ~ BjLJuVI) 
i_Jil jSLI ^La^-VI JiJijlII (jla 1 LlaLIaj ^ -SaJi-J-a jjt La jlj^. (^ic ii_^l ^ 
.4^jSL!l LaljjJJ U^lj 
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Cil JAOJI 6X9JU19O 



3l_j_>J! I mi m (jl Laj . i'iiUj i^jLlLuj i^tjj-LI Ljjj i jl_j^qJLi L^_La 

(j-a j_uSJ! iJJLlA ij_9^J o' -V .tiLuiUaJlj ' ^J^" 1 ^ ' 'A*- SijLa ~ j ■ aj (j^s- 
(jl J 1 a a ' LuSLIj .4_u£a£ <Laa.la.La (_gl ( _ ;r 3 3l j-rlt 4-aJ^LU I CjLLlJ! 

jjlc (j^-i ^^LuJLjj .2 jcJsjJLJ LijLi_u_a Jj j 1 jc^jJI jL>.Ljj (j-tlaa « ^j^SLi 
. "10x3 ~N-fpneJ LaL^a LGj^a ^ aLaJJ 2uS>U! t_£ljSL!l 

^ 1 m I SjjLoIl CjLuj_>J! CjLcjjaJca sLli (J5-*JJ J-^J i<LoL*JI 4_uaSLJI 

J^>-JJ (jl (j^-«J ' s ^>^ w 3 U^' ^ ^! J ^ 3 J' O*' < -"- 1 (j^'-'J • ^P'- 3 

j-lC lIU]} (jl (jlil (jlj i4_j_Lj_>JI SjjLu^JI jj laj ^Lat Jpl ^o£. (JL\U (J-u < u 

JlJsj . -4_j_j! Jl-j_!I *Lj_«_lSLII (j_o (j^ i 1 11 II CjIjLJLo jl JiILal u I C (J_«JLa_a 

:Jjs^l ( _ ;r l£. SjoJj 3j_a SLpJt I jj'a 
J-jtj j_a> I j_a>j . (jj < 1 11 a ^JLc jLjia 4I0 i"l0xl ~ N-fp ne fl 

j_uSLII iiJLs. Jl3 (jjSLj (jl JL> V t_uL>- (j-ai . i—J-Liaf fcj fljl_LO-l (jj^J 
(J^_ui_J( ^tjjLlIlj (^jj>. ^J^_LiII jj laj 1 1 (^y^ 4laj_>JJ 3jj»a_LL1 CjI jU-wtl ( j_a 

. 4_LaIjJI LlLo* ^oJ \ jj T^" (jSL^j (^ylo* 

4_fl_LL>JLI CjIjI intl (j_a j—lIlSLII JL>. (jl jj>. I ( ljL>. (j-«J 

JL>.Lj (jl LLjJ CJ . £>_Lj_«_a CjLllSLal Cjlj SjsJLflUa Sjl Ltaa. ^1 (Jjj^s^il 
(jLjj-a_ol^ jL*_djl_i 4J!i_4-4 5j-u^ i"'^ L^a£ jj Laj cL^-tJal ^Jl 4_] ^t^aJI jl_Li£,VI 

t ui n ^ .u^a IjlvIj (j! 1^1 < 1/100 = fc x fijLiki <jf 

(j^_j I U , ,.j 1 0 3j j * > dHJI lj_A (Jj_4_JJ . 4_J_LdJ 5jl ' JJ^ 1 i3l_J_>JI i-^-i^ 

(2) - « " 

(j^j-j>.| (_^j-J L«a-Lj-i i4_u£^SLII ' - i\ a jiaJiX I (J^ p j uillS jLJI (j\^.jGj 

j c d i n 0 ~w ji *j c (jj-^>* (J-g T Lrtt-a J-^- 5j 1 Lgaa»J I jj laj (jl 

* ijL^tlll (j_a j-jiiSLJI jlr (jij^>o (jl Lu SL cj (^jlII j-aVLi I jla (j_o_Jj . 4_u_o jL-ji-* 

. JL>.lj Cr^" ' ^ rt LuLstjl O-alj La 

*. (jl J->J L^K (_L«IjjlII oJLfli Lbj_Us lilj 
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fp x ne x fi x fi N- ~ lxl0 9 (10 9 xl) 

w I c SJljsJj 3j_a 4-lISj ' " « I j I ilaa I jj'a CjLjSu i_^£j£ J^- 0 <-^ILc& (j! 

. LUajl fl jJ-2j (jl V^?^ I j-Ij 

lLLLoJL) d J * 5j SjLtia^. oSLllLal ijjliill gjj-im (jr^- '(^p^J^La S4_j_LdjJ1 

Jaxj (j_o Jj_2_«JI (j_a J j I 3 JJLC (^yl^. (jV! (jr^s- * <>JJn] LSiJ-^'j-" 

j^jL^j LljSjSLI fl JjsIjlI! (jla i I jJj . ^ i i nil (j-a cjIjLJLo ^ « . jJLJI Ltj_a^. 

jJlJij (j I (JLalo*! ^1 » j" ( nl i . i » i <3J j «lHLl (j^-iLa (j-a iS*\ ' /8 (jH* J^' 

LK (jl^ j-usjGJI iSj^-jjJij 5JL>JI tfjut jl LlUsjial lilj . Ijlc. I i . ujj! 

Jut£. 4_u_u CjIjLlLs d I ii £_]LJI n 0 Mill J-a^. (j-a La (J^L>. ij^l 

. 10 ~ N- x fp x fi x fi x fc x fl ii]|j 

jj^a-" i iU (JjIs JJLC (_£a-<-u dJLjjt Qa£-J ,jJ (_jUta oJsj (jr^ '(jr^^Wj 
Sj_>J,l ( _ ;r i 4_l12HJI ' " 1 1 j I i a — 1 1 (j-o i(jJj-JI j^iL^s! JJi£. (ji^. ^JjJ 2 *^J-" 

(_pJI dii3 oLSLa J^U 

lilj . < U (i a JL>.lj£ I j j i i si N jaJSj-JI (jj-Sj jl (jr-^ 5 " O^fJ • ^ (3 1 
icLLa-^JjJ^jJI 4l>.jJ,l ^1 L^Jjj^jj 1^ i u-fl ' j j a 0 ^3-" '"'^ Oul^ 

ja_!J_a jj 1^" ^ i i nil CjIjLlLo *~t i n" CHljl i^aj. .Jjj-A 3^e-i ^^ji^. (1>^J 
j flj «_' V JLajtl 4iir»J f_y£ I j ... A i lillgj j<u ^j^J '" 1 
. "'Ijl ' a *- II 4_ia j»i I »"n (_gjJI iJjJlJI jjJs^JI jl j~f VI jl>.1_lI (jSLIj 

■ '".II 4_j^ ^-><-'J 1 3 a Lall I Ljj>-jJjjSilII £-a jjIuLjGj (ji J^Vl (^^Lc 
j-usjGJI i^jJj (jl (jj- 5 ^i^'J 'j^LaJlil (_jjLcaJI jjJagJI CjLlL2j L^Io-jJa 
3Lu-u J La u L^jLa id j i ujSj ."'I'lj 1^ Ca\ ^LilS OjJLs- I jl (_y^>- jl i(_jjl j-II 

. iJ? j>.^J^_uJ 1 jj 1^". 1 1 ^'yj ^ i i nil CjljLiLa 
ij-AJij-o J-fJ^ J-*^ J-^^ Cr^*" Q^'J*" 1 o' O^"-*? CjL»-ai>JLl J-A (JiLo 
Ijlj * a 7- Ml ^j>.^aJ^j->JI jjl^**.tl tj-aj "j ^ S ^ 1 l_AjLaX.I jj^jLSj La-ijJ 
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4_L>.j_a £-Lyj 4j>.j_>J! 4-iiejjLlI! £j_i2jJ! 4-LaJL] ( _ ;r 3 ~ call tfLsoV! jLiisjj 

N (04>J! ~ j 1 aj ^LlILij 1 1 / 1 00 Luj_2j l£ jL"^ i-aa.^ f lJ^sUJI (jLa ^j'-^' 11 

I_t3j^5c_a 3j>j^.jA! ' "'IjI 1 a >JI JJLC (jf (_gf /lO _I Lljj_2j Ljjl 1 u a 

S-SLall 4-^jjjJ! ^juijoljj^ja! ^jJI ^UiaVI J^j^i^ tljSLtj .jjjj^ULi^jSLj 

cLlajSLIIj idliill J a mi" (^IJI iiiijjJ <U.>L«-a ^ 3j£LiII J^sljjtU Lcjljjjjji! 
\l , .V.aVI C ^=^J ( _ ;r jj/Lj/VI (jl-Sj^L!! (jl J-»o , jjtv.tl LcvjJa-uj ijajJI 
LaLa-i La-Us!j jJjjj . <Uj mm 1 1 ^ i(_pajVI lJ7 ^- 0j£. jj Laj j 1 ullj 

(jla i5lu!j^J.! .-.IjI ■ •,*-»■ It c-JLiJI jj-^al! <_^St jJt <j£j ^ 

. ^jj*_J! (jja 4l<j/j_l! JjLj/jJLj <Lj 'I j~ a j-i-jj »l a-mll 
»1 i^aAJI (j_a 4_1Lj-uj p 1 1 ill (j I i _ ;r II j j i"~) ^j5-Aj • SjLj^/Li CjIj-iJJlII! £ JJt p i ujj 

4_o_a1j-U jjL>u (j£La-U (j-* *Lj1j 44_jJLjl11 Lo* jJj_i£LlJ ! £-a ( __pul_jLu ' p Lu 
jJaJJI ga * 1 4^JlSj 0Jl>.j 1 JLA (jlj . 4_o*jJj_i£Llil1 

(jLa i Lcjjljcjs j-^ cr^j^ 3-c j^-L 1 cj!jLUi>J! <j-u^La ^-"^^J i-*Jj 

(j'-r ^ i I Jl£_ifcj . Luj_23 4jjjjJ3 4_uj/ LiHa ( _ ;r ik I j 1 a 3Jl>.!j t_!j^3l 4^1 i u U 
Lai . LuJI J i -»"■ 1 (j-UjJa (jJi 3 ' n^LII 3JL<j/jJI ^Liso i^aJI 4^.j i 

^Jj U)ia lj^>" LLbjjtj Lulj 1 a j i n V . * )! (j^ 3 *- 5 1 f a 1 ' ""j (Jl j i n H Jl utJ 

i<La jJiHa £lLj/jJ.I SjI i^i-sJI J-p-«J L«-Lu i I j j i u ) (jj ri 1 -V" a 

SjLtii^. (^a^tj La^tB ^Ltlsj^lj Jj_oj-i (j I (j_a V J_i ^Jt-Laj (j 1 LU J-UiS^/! jj-a^ 

. La-Ja 4_t_ua£Lft_a LajL^j 

v^lla JL>. 4t_ti_ul^ ^ j->o J2->J 4jj-t-£ij cLl^Ij-^, ^oj ^3 3j^a_t-£5 ijr^ r* ^ L^aAll 

LjjLij'C i ill" 4j>-j-i (jl i-t^?^ ^ j ' " .J-^lj (_gl (j^>-!j 2 " LaXa 5j I i^aa. 
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^j^_t-L^a-3&gJ I Cj1^1a_>J1j . ^j^?e_i i_Sa-*-u 1 ^ * LajLt-aj LjJl>. 

(j-Aj .^-Ij-ijaj i ,itl jUoV! j iSjj*jI! djLV^aJI ,3-a J£ ^ (jVI juiJlII JLlS 
Jl>.1j ^j^c_i 2 '»j I ^iltj i I j 1 1 n \ ' aall^tll 4_JU2jj-a Oj-ojJ 

j* ' ■ j ^ CjLjLij tljUi'.l ^ AC « cQjJL>. Sj-aJOa tJaj o^gj I ^qj*_>J1 

Oul^ <-^*tP- ' L$J I jdj^' Cr^ S JLcLSJI jjJb 3_uL*jV! pis I aill joJ 
(Jl j Sli i LaLj-l l—iJjiej I JUfcJ iSjjLaj Sj_<I/L^a CjLflLSiiJ! cJi\ l aj VI 

1 i ii tjj3 dJLLo j uig jjjj^Lj-oJI jj-uj^J \ i 4_u_ujj-il I j 4_j^)-us^l ^Gj^ijJ! 
. 4 j I Ujj <b >l i i«L^!jJl>-j d j n Ir alj aj ^1 jSlt n_g jL^JI ■ La j !> II ^1 «Qjtj 

jjs JJ J rt ' a-ui£l!Luijq J ijjjjj^j-uV. Cj ^SLII «Q*_JI oJJh JijLs tj^ 
JN . ..VI c-Jj^. 3_j^j_LaV| 3jLalt,| v^jLjVjJI i_uL». (jJI "-JjU- 

i _ r Jj . -»■ *1 £j_a <Lu_u ^^-1 (J-^JO^-^ J-^J ' f*^" t -^~ a (^J"^" 5 ) 

i L^jJlLi jjujj « Lj^ILjJ ^_jJL>.» _i ^jVI ^jl£La ijr 5 tl£L_uVt ^ ijr L3l_iIu 

l^jjaj^ Ji^V tl J\!d,\ jKil 

Ijlj La I '< mi iTs-i ( JU2j . Llkjs (jl^ i^j-JI JjJL>JI (JjLiLo < j i lU^I a (j-o S^ij-LaJI 

jj_a d j ; , ^. 1 1 s Lui/VI «LuoL>. iS^^jjJI ljL>J V. (jjjij-uV 

Claj SLxj^JLI nn tj-^l 3_jj^t_J1 Jal 1 1'^> jj-oj^Lo I ^o^j-^-u t _J-J i JuJlj>JI 

i4jt 1 1 ii a cb_ulj^sj jjlJaLa^j ^LJJI (_J JL>.I ( _ ;r 3 jj 1 -*^^ ' _jjL£ La J_i£. ^o-AJLjLj/J 
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(j! Ij, I <L3 c l« (j^ j I -sj,l (j-< : U I j 1 1 (jl (j-a K A 4_cSLJ I j 0 1 1 11 liJjl 1 n IL 

jj_a mJ| 1- 1 j 1 11" joJ (j-SDj i|H|jt »lj.sjLi j * i"i_t (jL^j . « J-iij V Lij j 1 <i 

j»Lc (_£.jLgJI .U^i-wt I lJ £ IIkjJI CjjlIs ) aa . Ijjl J 1 aj joJ «LcSL!j 

. ^ ^ Jl>.1j »1 m**i i nl_] 4_*_a (jL^ (j»a (J^J (J^JUtH^ CjLaj 4 1 788 

3_L<_l3 «.Lj/Jj jls.1 j-Aj iCowee mJjj 1 j-jjLiJI dlli (j-a Qj^s ^-^J 
Jjl d ' -* a j 'ji" .Cj MjjjSLJI ( _ ;T j>.jJjjjijIb^/! joJLc <_ujJ3j Tlingit C^-uLLJj 
-llj^l (jSLj p-lj . I jflii mi dJjJjG SjljlJ 'O^rh 1 ^" cJ^J-'W O-i'^ 1 ^^ J^-*-^? - ' 

- La 9 ^ a i n JL9 iS_9^ ^j-^-J p-Jj i5_)jIl£La Cj^ j-3c ml (jj *\ 1 4 * C * - ia JL i3 j d Ij 1^ 

^jJI I.", j < i j 1 "1 4_Lj_l9 (j_a J J. 1 *' p i j-^Li-o £j_]jJI (j_a j^>>LILa dt^J (jr^ 1 * 

i t jjjL^t_(J1 ( j-a (j-a3l i-illjjT JljJlj>J! (jL^j • (j-uL^t-LlLj !jjj>.LLjJ cjLjo^Li JUmi 

^o_<-ulj-a-i Ij-aLsj IjX 1 ma (jaja-LtJI ^LsI LaJLt^j .j«^3j!j|j (j-a ^jljjI ^IjjjVI 

^l_Ua_u «l^t_L>.Lj (j^j X jjjjjj-ol jjjj-tis JlLa IjJU JLa9 >(j^UJ-uJI jjjJLA JL>-1 

^ ^j?e_lI1j j-a_al!j n 0 ilitl JJ^>- ^ J-JI i^fc_*_u^M * lljJtJl ^J'v mi JL>.Ll Laj! J 

^j-L1 Jj se \ ^t_*_o^/! * ilj-*-^ J La tllj . I j^a cL*_ojj^t_a (JluL^ jjj^l i jj-a 

Iji j'^lj 4jL«J! ^1 j^. jJ! p gjlg ^jjjj/I (jj jJ! c^-JLuJjJ! . 

CjLij'C ml" J *C 1*1 ( _ ;r i ' flj a 1 1 1 (J'jj' IJ^Ij 4jL«JI p-^j-a ^1 mi 

i-Sj li I 1,1 j-j-C 1 1 J-JJ . jL*^>.| jo_^Jj_r>o J-i-aJ jj-lJLZLt-a cLuljL) 

Si » 1 nil (jjs LiIj_<j/I q Ij 1 1 L> I mJ jlaj (Jlul^ Sj_uSLII jj-ilaJI (jl ( _ ? jj'C 1 nl'itl 
. L^jfuJj (jj^, dt^>.jj L^-al 1 n^. I (j-a C1o^jj>- jLi_t-£l]l Jij i ntl 
,j_a j_Ll cGl (jJLclj (jjjLiJI (-;r a^.l J ^ f 1 ;'^ t-JjL-tjO (»L9j 

pjajj/^/l ujIjJlII (jL^ I jl La J^!"n t .1 j j'a ^L«JI geJI 1 all (_L^-i ,jjij 1 Lpc j-«-«JI 
i«UI (j-a i_aJJJil MjjwtjJI sUj/LJ mJjGjIj .jjcjs. ^1 ijjVjl (Jjj>- j i » 
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j-A cbl (jja IjJL^LLjJ 4lbtjlj |j <j uij aj-uJ[ JL3j . Lp* J'jJ V 4jV 

Jl < AVI ,3X3 (<Jj . j ui j tl < ,j_o La>L*c Lsjji} Jj i4J^t t_jljjJI ,jSLj 

La (^H'j-" Cm* Mntl £-<^lj • i— iijie-a ^jj Ij-^J Jj LiLj^c. >IjijjjJ! 

4«Lljj-C .}! ^_a (j-* JrJ-^-^ JjULa jlj-^l 1 o j * rt 1 ^oJ_}Luj ^O-Lloj-u] 1 Ijjlj (jl 

^aj ^^y^ (j^t_) 1 i a 9 ^ ^ 4_u_L>.i 5jl Lcaj&J LujJLj Lal_a_i ^ 0 1 < " ^Lol 

i I J nl 1 11 L$J LljLol (JJ^J ' " J-#^ t d j i <■> j 1 4_aJuLi_a SjLtia^tJ Jl . ^."Vl « La 

(^_u_u_ij-iI1 ^LoJ ^jLjfo cULjio i^LiaJI ^jja s-ijjuj ^\ ^Lall! 1 JLA j ^"al ^jlj (j^o* 

, U SjjLjjla 3jj/jlLa Aztecs dLuj^/l ^jJ jl^j ■ 1 *lj 1 n^U ■ La ■ ulj! 

Ljla J^>-J La 4^jjILa 4xLljj|jJ J-^'j (1>^J iCj^ j-r 1 ."ill (j-2ILa 

L^j *L>. (»jj-jjJ! l*i (jLlil! Ij Lajj£.j . Lijjjl till jiT 
aLc ^j^a ((j nU 1 .ir i) «_jT j^ji/ LjJi^. t 2 j*Cj 1 u£UI jj-iSLII Jji 

i>JLA jj-* C? -'^ l^j mi ^jV! (_^>* (jr^Lo* 4jr 9 ' La a jl ^cJ» : J^S-i I 520 

^ ^jij t I4K c^L£j iL £j^Vl S^cutJI 3^l_LJ1j t gjj jJIj 



. ((p^jjJ J^-JJ La J£ (_£jj (j( n fr Vl (jj. 
^jl£j . t— i£.jJL) j ♦ mij id ♦ 0 t u L4-1 (lLLujVI j^lalj-jjs!) Lojij-u^jO aJLl*3)> 

^jJI j-aVl <>SL!j i^Vjjt LijJjLuj ->! »Utl ^!_jjt > Ijl 3j_pJLi jjL^i jls 

4_A^J3 ^LijJLSJl 4_lo_i£ ( ^> c ' cJri^ ^i>^ ^^^J JLAJ-J 4JL*j>. 

,_£jJ JLCjJL£ i-.A.^.a ^^Jl j wnVl jjja jLojLi ij^j^J! (_£JjLjjaalJ! j^jj,! 

jjl^ . jj^lJIj jLl!! (j-o (Jjlj I fl« a ^ 'j^ 5 " O' ^ • j'j^W 

doLt-^t (jj-^Il cL^jjlSJI Lot ^jl j"t «U 3j-u_o icUHj ci^tjlj i ^jL>. jJ! 

.«4_l1S 

I i 1 nt (j^eJ)) I Jj a «L>- JL3J Laj(j_u£jjJ ^1 Jjj^s^J! jjjLflHl! Cjj <i"i i 11I 
^LflijVLi I^jjLu joJ ilLuj^/l (jLa nil! j t »l o i .itl j_>usjLaJI 5 _i 0 ( .1" 

(jl Ij^ljl '"^1 Ui^J-yj J^^W UJL> * '"'-'J ^ '-' ft jH p J ui ta «J 

Q^jl^j-jj 'p )l usi 1 1 11 oh 1 1 j ' ea rt j .^jjLl>. 1 ^jL^ <b a^-uiAj] ! J i"i^-j 

■ p ^ 1 .ni l? (2>c ^LajJI ^ pjtjLcL^uj pJ 3 T uLuj/'^! 3^Li-^/Li p^j'j o^LIj 

^Jal jJ! i La^j—u^jjs jjl-JJ .lilj-mSm J-fJ^ t-^JjLa JLfl>j) i"i 1517 j^Lc (_5-a3 



2n 



jjtj I * *"' 5 rt (jl^ t_£<J-II ^JL^rP^ -0 ^- UjQ ' J ' 4. Li Jtt-a (jj-t-*-* 3 Ijlj-t-oAj ^qJj t ljjJLLi 

cjJi£.Lj/ 1521 j»Lc I uSSj (jjiLJ! ,j-a 4-Ij^. lJ £ i^jjajJI 4*C_ uij 4jjLCJI 

4_LoL£ 

j«Jj . jljj_>J! j«JL«J! ( _ T i 3jij^>.j_o (j-SLj j«J J^jiJLa -(_Ll3 (j-o <-Li3 ul < as. 

^_jOJ . 4_jjLj 4^J_t_ui ^c-J iJUJL>J! 4.cl '< is> l^aJLa-" < ol (jl ^jjini 

LaJJJ iljL>. Sj_u^ (jLM-uVI C^VJ p J 'J.' £ ^ ; *"J^J-'^" *>*-^' ^JJj 

4_jj_>J,! 4-j^j*-jJI (jl jjj . I « La 3 lilla ^sl^. l_Lo Loiisj £-«Io=-a 

dJJj (jXIj j-uijjij '^Wj 'J J.' 1 J-J^-*-^ i_iLfe£,VI (j-o L*^JJ 'U^' 

4 < oil 5jJj^>. ^j-jv^/l c_t^1j£LI1 ^jLSLi-u Lil^j tjj^j .Ji)jL^t_i j«sJ 

Cj1jl_Uaj>J1 (j-a j ji *3^>« (^j-^* pi*" jJ 4j1 Ljji^t Jl^ [j£ (jj-ljl ^^-^^ (1>-*^ 

iiJlx-i (_>^=-i . Lujjca ( _ T 3 2 a J Sj 1 1 Ciljl LtaaJ I (j-a l-^>- J-f^ JJ-C (jVI JL>.jj 
^jj5e_Lll (_^_i ^jlj^tlaJI ^jLi JL2lLj 4^jj?e_l1I jjL_aU JjLi-uj (jVI 

JU>.^J V JL^jj 4_j_iLj *Lj^>.Li (j-aj • L$J "* .' ^ O " 'T ^ (l)^-*- 4 *— 

J^S ji i,jjtljJI O^jJI tl jjj/ i Ijljj olxS3 i ..I (_p3jVl (ji ^ji^- 4j 3>j>° 

w I <~ iJllij 1 1 i j II SjLUa^ c^jL^ I jlj S^^iiiiLLj dili ^ o-"^^ «tdJi 

ijr ^ d f ( n ijr ILlA ijr ll (j^v LLsej L^jl'C i ii tjLa i4_UJ_UD 4_ta_u i _ ;r lllA ijlllll ^Jj I < n 

^j-SLa-i _j L£j . £ j^l I «Lcj-*_u jj- 0 i ^l> a «Lcj-*_uj l^)-3 L-u I !il i LlA ijr ll I ' eaj 

I Jl>.Ij (_gjL_tiJ 4^ j-i_uj j-u_uj (JjLi_uJ I j-aJL^-**( i nl (_y^>* it^P^J^I (jr^ ^ 'II 
ilJLlA SLUJI CjL joJ I iLJi . j.^ll 4^ j^o (j-a i_kjVLi laa-l j jl 4HL 
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^ "I , ,. t al *" L$_il (j-a (^-^J-^ i 3 . 4_L£La_a 4_j^j>.| 

(Jjl La ^-J-i-dj 5jl Lga3> (j^J L)' ^ * *(J^J*^ (l)" 56 - 1 UL^- 1 ^-L)-^ i (J- tJ ^^rH>^3^J 
jnt 1 (jl ii" r I ( _ ;r i ^ ^ a (JJ^"- 1 '-^t'JJ • ^-O-?^ jdj^ O" 3 J-#^ o -0 
L*JI_Lfl> (jj£j Lojjj .^IjJ! j-usjill! V^?-" <J^' SjjLtaJI JaaJI 

(jSLl (jlj 4^oj?e_lJ! ^j-A—J 4jr jLtiiAJ! jl^jIaJI (3^-*-J (jl 1 uf^itl ^£ <r< i im! La d K mi a 

Jl <j_a 

Jj ' ga fl 1 l_u j_lS1j-j p ■ ^**' * (j I (3^-4-1 J • 3 JljJjJI CjljLUajJI JuJa (Jj>. JiUJI ^ JlC 

.^laJi 

SjLiius. (jl jJLs . 4-3jj(_> *( jr -<I/ (_L^ £-a 1 11 h jjs. I i n ii" JL>. (jSLlj 
(j^_u_aJI (j_a I Jl>. j JL£. (_Lt3 C)l nil ^oj?e_lJI (j-o j a ■ "tl (j?^- 3j_}La 4_a JLalLa 

j^a^a-l j J& flj 1 J L iitii L$_) jJ (j^-i (j^ i4jj^u3 c\_a_u (^^Hj-a Lt£. JL*_u (jl£La 
j-Sl ja-Ls . ^ ♦ 3 L_LA Cj^Lj>. (j-^J ^o-J La (^^psj^M i>J_a> j^ujILa La t-^-ui 
i^gjJjIjJI i.-.jlt (jIj. Vj t 4jj uu II l_L»-jJjjSj<JI (j^s ^aia ^ (j-SLCJI C^jJI 
<L^j>.j (j-aj • 4_u^_Us 4_u_o (^ylilA 4-^1 i u a ^Jsa 2 j i J <>.!! cLc.j^^.uj j^Li-u (jlj 

(jJL^, i p j I a 4jjj_2JI 4-Laje-JI 4-aJa I V I (jLa iSjl LtaaJI dJJj t—iLaj^sl j-laJ 
. ^ jin'n n" jl ' a "■ < ^" i ■■" (jV (J^! jl j-j^I Jj <Lu jL>JI (jjs jl i n" a j 
O La a-ks-U. I lj3| i"^" i nl Jju OjjJj ?i La o 3j-JaJI 4-ilSlJ| 3jLiaj>JI IJjj 
i— al ill's" 1 11L ^^jclII (jlj La (jlj -tlaJI jjaiajj ( _ ;r aj*-(JI L^aLLaj ( _ ;r a 4_u£jSLII 

(ja^-j Ji^j 4_»j_uLLa i ^^j?e_lII ^* | dJLLa_l Vl (J_aIL?e_lj .4_uj-aJI ^aj*_Lll 

(jj^Jj (j I (j^!_ajj . aj j » i r-i CjLSjo^ jl i4^^LaX. 4jjLc jsJI t—i^l jSLII ijJLfli 

jl i(J-iS (j_a (J^_ALa i l (jl VI 4<Laj^La t t^l (j-a 4_uIuL>. ^£jj>*} ^ 

(j-a jjiill (_^3j . JJ>a julL ^-LUI jl j»L^/ ji-VI I fli^tj (^3 jjjl (jl 
(J_jSLljj 4_ti$JJ 1 i**i ♦ 1 1 (J^-aj La^ j I ij-uJu (^Jl (j^j-La_Uaj Jl^ t(j-j^ i nil (jLa 
3_^j_Lk SjLcI (j!j 3 jl A< tl 
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^jj>.1 4llilu_u_a 4jlj_uoIL<i SjL-eaj*. L-3 Laij£i V Lo O-Sj i _ ;r 5 (jSL^-U (J-*°J 
j-o jj>.| j-o _}JlJ»J1 jj_a_}LdJ1 jj^J (jl (^^-^fj * ^ JlLI SjLlju jj^j^f (JjL_uJ 

^—i^l— a ^ Lea aj (jl (jSL^-i <d_jjjJLl1 CjIjI ■ £3 >i 1 1 ljy -L>-^ Lt3j^?E-o Lo <dJiIa_Lo 
jUaj (jl jjJ t4^"l Mill ^ 1 - <a a * 1 , 1 4jjI pVt ( ..VI Cj^L>.jJ1 oJLA ijr 5 ^-w mtl 

4j1jL^_aj cGL^LLs (J-ojj-SLj ^^j-II ^ la Lea * <-_3j_i_u LLa j-se_La 1_j_iL£Li_u IjLrtAjl 
3jL_Lea^>. CjI ^ ' eaj ' ea tjr JI J1^>.^1 j-a JLrt_j J u i uj V iljL>. ^l**t u i ul 

<L_La <-_)jJL) La j 1 j-ij-eaJ 1 ^-Lj- 1 (jj- 1 (J Jjla Con j La Jl3 (j I 

^ea d Je * a 1£Luj Ju 1 j3 (J J_*_a CjI !i 3j I - ^ ^ * ' * tj ^L>- La 

, (j JLC ^Jl ^Jj-uajJI JUu ^jj-<_uJ1 ^j-iLSLcoJI JLiljJlII ^^yl^- 

Cj^U>.j-j ^Lea a se * 4 tjr jl_SL<_u J-«_a Cillij ^ Ji 1 < ea a 1 1 j^LuJI Sj^Ls 



3jjL>JU (jlsLti! 4-jjjj^3 4_L»j/ 200 4_al 1 u a ^1 *Lu-u Q^iLa (J-l3 <LijI '^-'a 
. Lijj_iLj (^LtkJI Lllaj u 1 n 1 uJI LLaUaj (Ji.jG (jl (^^i-J-y <Ug N tali ■ uVI 

I *j U < jj^aj j±u (jlII 3j£LILa 1 jju LlJI J-ua3 <jJ LgjLa nilli (j-a Jal LuJI 

C_t^1^£Lll ^lill-a-a |jJL£. L-4-1JJ n tj mi l_£lj| 200 p ' 4_U^_U3 cLu_u (jj^a 

! ilj ijiJ (JLc 200 jLml^t jju VI i>!j . jLuO^MJ 3_4J>U! 
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Cj Li ^SLi-a.bJ I LtSLlLol jj^tiS Sd_a_u j^jLa La SjLUa^. J-<J-C j^aSLi (jl (jr-*-*- 1 1 jLo 

1 ui> ^ < i^LLls ji j_Lo 4_uLl£iAI1 < ^IjJLlj 4j^_o1jJ1 

tjj-U.Lu.il lJsVI CjIj-lIlC. * J_LO CjljU 1^1^ I *"j I ' ea i jj-\_LLuJl i flVT4jLLcaj 

. tj-U-LuJI j_a ' i ■ 9 <j-\_i^Lo ^ * Lea ) (J-J-3 1_Li£j^ ^d>^' CjLliISLII Cjj^Isjj 

^j-u^Ld l_Aj-<ax. 5 a 1 1 ^**. a SjL-fia^. jLb - w * ^" j I l_Lc J_ZlI jjjJLtkJI (JjUlU ^ j-^ia (jj-^J 

. (^^-u-uVl J)j-^il J-ilo j^=-> LJiLo U^. jjt_u ^ r mtl 

(j-uLtll jl . S^^j*_tJ1 ,j^_i Lea-ail (jl^-iLaJl * j\ ^j^>- 1 1 ^1 3^ j LaJtTn-u Lj <1_u_u 

.C-^-uLUl <;! jjJl t-3 1 luj^I ^jjl ^LiJLj (J-ijdL? ' ' d luSLj jl 5^. ,Ut1 j 

L_lL»_>»j i^^i-Jl cLajj-LaJI 4j^? LeaAJl jlj-iiaJLj ^ 0"^ a jj^SLi jt (jSLu (J^S 
3j 1 Lea.3* j^uJtJ j i (J_<ilbt_) (J_A j S 4_jJ L>J 1 Ljj LjX. I j-a j-uSLi (J ola 1 l_La j ^u-LtJ 

^ 1 n "U ^j-^- 1 SjjLlLa ^j*_lJ! ^j^/ tjV! (jy^- j^>-I ^Ajj- 1 ^-^JJ ' ^L*- 1 
Lujj . LJjIjjl2J Lu^2j 3JjLx-« cjljji^ (_^jj>.^/I c-^l ^SLII (jK i nl ^1 5Jj^>J,l 



LujJlj (J 1 I Jo- V cLo_lS_>J 1 j . LujJlj <^j-\J _} LjlLo fufcj (jP 6 - 1 (J J^- 1 

4^o1 ^| ^^^jiS i43l!i i^jfi-uAS (jyic j-uLjJI i (j LijjL?e_a Lj j Ltiao. <J_iLuj q$ 

4-Lt-u £j> j j ^ ^ *l£> :> '^ f t *-*- u Loj ^qjI^ (JSLiTuj 1_<j_a1 jo-! ^ ^ j ' "**' ' " 4 1 ^ ^ *j 1 

' b^-ui-S i ljr JU±AJlil 1 l_LaLl£i_i ^jJI 5 a , t ^**. a SjLtiao. L>. jjj ♦ ljL>. J-J-^ 

3jL3l_>J1 LjI j-t-H (j-* Jjl ^ H O-ulJI (jH*J * LujJ _}joj_a La_4 1 Jo. ^_j_i£' JL>. 
«ULuL>. (jl 4jr 5 j-j^I JL4I0.I iJJLlAj . L^j J ■ *aj * JL3 (^H-JI ^JiIlLU 3 j 1 LcaJell 

^j^o l_J_3jLjt_a (jj-^-J L^JJ '(lfci>^^ r^-uiAil (^lu Lull] 1 1 j_<jJjlj f^^jf 
^jX. I^-ujuj i 1 ' Al-^-**rt ( j_oL£Lju1 _}j^?e_a l_Li£^£^ (TJ^" (J-^ (J*^ 0 -^^-^ ^J^ <^"V1 
Liiitj oljl ' 1 1 ' - ^ * * L£ Lx J_lc t j^y-iuJ 1 < uJlU Ljj-uj_<Ja 

oh iL « 

(jjijlj_uV Jjlj Cj>L>. (_ 3 jJI (Jl_^>.^/! ( _ ;r 3 Ol-lLLlIj ^ Lu Sj (_L-v La ( _ 3 ^>.j icJLuj^/lj 
LjL3 i 1— LjI o i ii f^y^ p^^** (jj-<i->»-3 ^Jj , ,. t j 1 jj (3^*3 J^ L ^ J (J^^J 

isLj_Lc 3jiiL«_o 3JLj/j i I J ■ tu ■ ■■ ' (jj^-IIj ^>Li3 LaLuiiaLj (_^<JI 3JL>J! 
SjLUaaJ! (jSUj Slu-uj Jl»-j3 V 5JUJI tfjut^j . L$j Lj^La VI ua3l iJaVl ^Lc 

3JLjj/j_II CjL£jILaji (jl LiJl>.j I jlj . L^jJLj/j I i a 1 1 n" Liil i_3jju (jl 4Lj/jJkl 

( _ ;r lJI I * "j I Ltaj> (^1 d j i .I i ILi 4l&j_o q^'C" i ii jjLlill ^La isL«^3 cjLo^Jjla 

icL^/I j i ii tlj 1 w mj-llj i(j-i!lj i Lp-jJjjSLjJIj ipLiJI (j^. i_3jIjla i. 1 1 n's" i » 

t_oJb_>JLI jj>.VI ( 2>^>3-ll Lo l_3j-»_u_uj . (j;^ i*ii ill I i» i >>j 4_ji_>JLI jj>. I 

.LLc 

p U IL 2 2 1 » ~ ' I jLSLa^l ^ ii>i-' 5 jl >■ ^1 j_js dJj i^i ' i » Lu^j 

(J^j-uI (jjSLj sLuiJaJjl SJLj/jJI (a^j5 (ji JL2ILc I LjLa iCjLlUsLjjJIj 
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Cil jacJI 6x^juu jo 



jLsoV! (j.i I -r aj (^j-j-a^/l (jj,jJLjj£LJ I ^L-i-^l (j-^-Ij . 3 K mi U (j-o 

«j_>JI (_psj^/l ^jLi- 4JLaL*JI cjI—LjLSLI! <.St jll (Jjj-«jj ( _ ;r a : i ; iijjjJ! 

'.(j-G^jj^ (lA-*-^ d)!jl_L£a^JI p 1 ■■ 23 (jl (j£La-i «LiLjj2_>J1 » ^ <- it i^yVI 

(j Mj"iii"ILi ja^J ^1 1 1 ntLi »l oUII ^l-cjal I jj'a »l nUlt (jSLx-i V (jJjVI 

oLeLUJI ojSi ^pJI j i<ua jj mhij jJI SHaUJI oLiSKJI ^ 

2j I j I II j«_utLiI.I (_£Jir>o I Jj' a (tuJ iji-ljjl (jJ! I j 1 aa. 2 j-^j a L$-l3 
li-ljl mi" (jH-Jt Cr^" 3 <LjjlaJI Lai jj£, I j » 1" ■» a .}.S_pJJ 

njj-i-^n Cj ! j l_Ua_>J Li Jl , ^."Vl j^jc, 2 -1 oJaaJI Ljt^jJ! £-"-u1j 3^ (j^ r 

Ls-Ljo J ui_a]| I jj'a (jjSLj (jjJI 3_LlLo!| t 4jj mi ill \j j 1 1 Jjvi I jufcj 
<j-(_j^La J 0 mi" <LlUsj^/I j-;^. jJ-ilj-J! CjIjLJuI (j£. ^j" j""^" 1 ,' Li-a-3 I jlj 

4_ulj->JLl oljl < ga M (j! ^"'"' i u y (jl *^jl^"i . .. * LuLs 1*m mi ^0 ml i^j?e_(J1 
L-LLiLd. j<u^2jJI (jjs jjfc dJJi (jlj i|jL>. SjjLi iCjVL>JI J < Vi'al 
4_<_>JI CjLljLSLII SjJlJ MjJ-a (j-C i<Lc,^Ljj idJJi ^e-L^flj <_Sjjj/J .(jjSLJI ( _ ;r 3 
J-iILa 4J .' 1 11 J (*-J J S[ mi \ 1 Jl^j-J ^LlILij Lu£j£ 3ji_j*._aJll 

LLuiJj. ^jjLi (jLa 1 Li«o lilj .mJjjSlj <jjl£ JSLI Sjjj^JI Sj^^I t ^jjLiII 

j_l*2u c_3j_*_u Lu^a^a ^gwuuJ 1 

5j.tTa.tJ 1 ^ L^j V ! i J Lit! 1 <J_LJ_<_u ^jjJ^- ^- L= *^- i O ' * w *J r° ^tJ-^ Lj^J 1 1 ' ^ A \j 

J^L^ail ^ (julJj .23 ,19 ,17 ,13 ,11 ,7 ,5 ,3 
g,Lo-Lt3 ^L^jl ct^" l^^-^ 0 i *-^J-*-°V lP^'J (J^°j- (j-* d J* - , c ^Lj3^^ 4^L»c 

0? VU^vl j^Vl 3JUJI fr£3j .^UloJI ^ISjVb .JiVl ^ 

i4_j_Lc 2_jLjSLII SjLcIj mi ult (JjL2JI <j-° L^jj ay itl Jl . ajVI (jjSLj 

jl mS^J-j-II 3jJ Cr^l '3J (jjj-II «LaJ_2JI 3_QSL!I Lg-aJij-" i aJ (jL^ 

La-ijj . LojLi_o 3j^>* JjL-ojJI ^ j 151 i "j Qa \ I ^jL^ ^JLlILjj 4j^?e_>JI 
C^-uJ (jl (Jl4a]j i(_jjLi-u O-lSjJ (^ jl jjLajl J^JJ cJj^*"' 5JLu/j J^>-JJ 

OJLA jj^J . sLujSLII 4jjL>JLI 4iJ JLa jl «Luj»jjj SJLu/j i L$jj£ 
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4_lL_ujJ1j t_£LJJJuJ! SjLiIul dtJ>o Jj>^ (1)-° (3-*^ I 1 4 -^ tjL -^'J • ' ^ ' ""' 

J_)_}1jJ1 LtJV J_Jj_(£Lj ^ (j I UJJ 4_jJLjJL>Jl 5JL_OjJ! (J-<lSj (_Jjj_i_U i4_U_U_UjJI 

.sLulj^sJ,! icjjj/jJJ qjz 3267 jlL>J,I i I ^ ^ I , ,," . 

Jlj>.j_i (jt (J_a_*ijejj .^jj>.Vl '"'Ijl ' ga >i 1 1 ^jlj-lLs Ltiajt i a uuS[ * ^jt <j^-4-) 

( jjjLlLIj . d a b se rt 4_i£. Lalo* 1 t—iijLLbjj Q^-^ CJL9^-^9 * c - \jJt 
p j a J^ * ftj I— i-"j-3jj(_a jjLiL) jl a . t^'a I jj'a A . ^Lui/Ll CjLaLajjfcl I jj'a 
SjUJL>J! ClLaj U 1,1 (Ji. jj LaJ_t£,j jj i ealltl (JjAi (jr^l £ *-«^>- -ll -53-) i— 3j i il3 
L-SjJU jji (jjjjLa ^rii^lni 1 j3j_L j .a£LI I 3j£"l j («-£io Lai m I luSl (_yiJI 

jl (j y -3j^>-J jj loujJj . I (j I S* 3j^>JU 3jl_Ua_r»J! (j-a £jj JS" u"'J<_' (jji 
I_lJj»JLj £j-) <i)J^>>l (j-o CiLaj U a oj^* p-?-*""-^ J~H^ L^^J~~?~ a J^rh 1 ^ 

cUliSLa d 1 1*11 1 La_t3 i4jl_JLl! » 3j^?e_a ijr 3 ^ ^ IS '"'Ijl l^>J I CjLLsLiujj 4_Jt_j_Ja 

«Lu1j->Jtl «Lcj_*_ujX1 CjLjjHjs_a (j-u JL>.jj La_ijj .^JjSLJI ^3 3l_j_>J1 jjx. ^j-j£* 

l—LiLa " . i cj j Lo jJl^j c^jJ! (j_o I i's l^j" ( ill Qj^- 1 o' 

^3 i aj *" a ! I i i nii ll (j^, iCjLajU U "n_t Jjj/jj (j! LuSLxjj (ji jj ii i i ii 
j!j_r»J S_)l Jlj Jj^»_a dJJi J *s i"i _t (jl w I c i L^-i-o (^yj-uLj/l jjt La ( _ ;T JLc. * JljJI 
(j^j sdj^sLill I JL>. 3j_uSLII cilia I i nil <_ i j i iM J-jLl) i(j^e-> o'\ JLjj (Jjjis ( _ ? -«-><J 
i La . L) JUtJ 
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1*1 J tl I * Cj ' j -1 C (j-a L-iJV! (j- 3 JLa-I^JI 
4 1 * fcs jjj L_l_Lj_ij ( j JJ j '"-"j^ La ' "jj I d La se U I 

iLa-flj g t /q-j-La-C ijr 1 ^ ' ^J"* rt (jr^ tj^ ' " ' a a5_iJ-i^Mj 

-oiiuLa-oJ.! LjjL>.jj 4^, La- i>\-jX\ Lij-jlo-l JlSj 

_}Laj-J1 LU-jLua jj^ 56 -^ • 4_tLa J ((^j^SLII)) ^jt lJSjjlj 

Cj!jU>.^Li I 'j j La JJ I i I ir-il ' La j "j I JLSj .(^^jjaJj! 

2 I ^ J Q^SLJ! I_al iVl^l ^ij .3Jl-LJ<_lJ! S-LJJ^LII 

2 jj j La " VL*^! I_L«_<ij*. i_j£jSL!! ! jut (^Ic LlLoLs! 

c-j , >. -^tl .,j ^ taj (jljJutU CjLcj-ij *j La3> 

t^ylc LVLoj £-Uaj (_£ jJI jjsVI *l Jjl!I j S^Lail 
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r I a iJI J-i^Ij-lI 4jlIoLS (JjLj/a-> LjJlX-i ZxJ 1 p -ilajJI jJlLU i^cjjLiJI 
LaJ—Lc Li-s3^_i-£U>. nil < u 1 . U ^•ys ( ^) jl£^_a ijLflOjVlj 

i JjJLa-a j^lC QoSLJ! ^LjijI li^p- (^Lc V! ( _ ;r 3 i-dLLfli (jSDj . LflXa j j< ir^ 
«L^_Ua!j Cjlj-iH/J-o (jVI (jy^- J^>- • 4_L« j-o_o V w 1 1 5j ' rt Jjisl I 'J Laj * « 

j_j_ajij ^ J:r l\ jL-Lcj jJL»_i L*j! J £3 J-cJ 1 1 ~jl Leased ,_Jjj>.i 1 " 1 1 j I Ltaa. Cj-iL£ 



jIUILaj JJijILa ^J'C i"i 1 p_La^t_i jj^-^ .^jLa-ujV! (j-* tjji>"^ i (_^ 3 J^^ t^a^l 

O-ua Llllj jSJ! ^1 j a 1 oJlj (_g jLa (JjjJa ' LjLi^ 4_u! JU ji^VI 

I 1 j ' La Oj q tj\£.Jj Mill ^jJJLA ^jlj .^j?e_lI1 jj-* 4_a_^L^J I ^JjL-ojJI 

^JU 4j j»j-2j La jj^/ !j_Lajj '"'j 1 LI j j ■ aselJI ( _ ;r 3 L«jl J (J-«-»J 4j! j t_i^oSLILi jl 
( _ ;r i tfJLj>.Lj V La (j-SLIj • tj-ji£ £ ^^-2 J axil ^J-C ^1 (Jj-«-i (j^c-ii i_tCjJI 



252 



tilj ,3jus-!j p j I jja I j « ! 1 -»_» (j! (>u^j_La^! t;r l£. IjSLaj <LuL\JI 4-<AL«JI 

d-i-t^j 1 nil LaljJ J-^a '3L iSlI OJLA lj£JHa! JL3 (j^j^j-usVI 

SjsiL-uVl 

d j I t a '< ir-i i." 1 t j ir^il (j i 4jj|jjJ I sLxJjj/^/I j I" pjj 4jj|jjJ! Cj^LcLitl 

Sj^=_a_o» _j <_ajjtj 4_ljUlI! 4_l1L«J! t_>j_>JI ( _ ;r a 2j ulSlJI (J_]|_L2JI <jiuL^ 
cj .(j .cj 3jLo ,j_a I ' La ui » j }Laj ( _ ;r jJI 3 1 1 iSlLa iBlockbuster «(JjSL!I 

OJaJLml (_^-II ^JjLloII £j_aj>. £-^9 CjLiLLlJI jj-a (J-aL^ lJll^s j-usjG . .." 

((j-^ 3 Li_La 2) tl) - ^ 3 O^^ri"^ 3 ^ :tJ c LtXL*-ll * ) J- > ^lt (jj-^ L)^' ^y 4 -^ C"^" 

HjJljjjJjJj 'f^J-'jUJ ' LSj-"^i^ (J-*- 0 0^-° '"'^^ 1 Cr^' Cj . (j . Cj 3jLa (j-a 

j-=tj ^ 1945 j 1939 (j-oLc »l a . nil «GjJa^si ^gjJI o^II J£j .jj-^olaj 

. ^yls\Juua 2 L$_JJJ ^ a ^e-a ((JllSLJI 3j^?e_a_a» ^j_a d 1 i r 9 t—illl clxa 
jj_*_u (j-^Li-us ^ 4_iJLJI di \^3sJljX\ Jjlj pj t^lj uiJ-ll ^jj-ill jj- 0 J- 5 *^-* 

i^l 1 1 1 3jU>-lj A \ i '< 3 : SjU>.lj S_jjIjj>. <dxiS Lg-aJ LaJ 4^LLaJI lLLIj 

olj M.r ^Vl (jSLI j .Sjjllll 4_JLL«JI t-jjjJI (JjLcS JSLI 4j_j_LajLlII SjJlIII 

Cjljjs £ ^J-JJ i t jjj uuJI (jj-ill (j-a J-«-uLl!l J ? » 1 1 (j-^J .4jj|J-l!I 4itl<j/VI <_sVT 

SjLajil cjLjV^IIj i^^ujSj 1 nil jLxjVI ^ cjLaiLUIj 4-ije-uIj" . ..VI ^jjlj i^ajl 

w I C (j-ol JUs-lj ^LSLo Jl>. jjj . J Jlx_o i_3JLA i_iJl I 5 w I C Jtjjj La (j-IJ 
h2jjJ.I O-Jj-ic JiLa I i nVl Sjij^jll IsLtaJLs . 3ji>ijV| 3j£LII 

JUjJi t^j-jr 1 11 II (j-JjJI s^ic ^1 ■ 1 a " «U lLIjJu JiiLj j j i aj j Laj *j (_g jjl 
J>Li. (oJUJJ JLdiJI j_LajGiI ajj-a C, 1 uj] ^yAj LLui l^VT 10 (^JLc- 

((JjSLII 3jJc_fl_a» (j_a 4i-il3 JjiJlX-lJ i^Jjia CjLcLj/ (J!VL>. (Jj ^CjIjjJjj/ 1." 1 1 11 

,3-a Sjjij J^j^a SjjLi 4jILc L>_j^. JjL»j I jukj i3_lUsjVI SjiLII ^ 3JjLc JSLI 

^jlaj 1 i _ ;7 IlJI 4_ajLj-aJI <L>. j^_a ijr A t^JI^-i ^ (jr^ ^J^-^^ * ll u-til 

4 n 1 r~i L«J I j iCjIjUayLi^ Sjl^, jljdal ( _ ;r Lc ij^aJI *Lu Lu/j^r»J I (^Lill ^eJa 1 (jl 
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.SjLLI »l ui a- 1 LaLa-i ' aAa«j (_y-J-JI i^jLij^j^j-Jlj iLaLc. CjLcLujI/Ij i2_jjLl!I 
4 1 aj miJ)j,lA jjji^. iJ yl^j-La^1 (_£^aJjl ^aj?e^JI jj-a CltJO 4_t_uj J_a 4_JLLs O-iUlC JL3a 

'.(^Jj La 2_uL\JI SjIUJI i_jjj>J! u^i] (^jJI iij^JI jjtj 

» i^LLaJI Cjl^aa-al p * £^L3 d 1 nil (jr*^ ^ 0 UaJl ^a tut ^ji dajaj 1 til » 

(_Li»!.i (_y-3a - J ' " xJI SjLclJs (jy^J p^jL^aLl (jj JLy i"i 1 11 a Qai.j_i^aj (jjjjs-V! 

ala 1 I j 1 "jj 1 11 a a jjy-^-u OuL^ iijJLuk j JL3 cj^ J~H^ i^-^ ^ ' a 

pJilj (j^J g '"1 n j iSj^" ' j* ' '^^a . L3_si*-a J-*^ ' 4 a ' a> (jL^ jLc 

j j laj Vj (j-ui3lj i_!^LtaJI (jL^ ^JJ J ' aJI (jr^J '<>J-I1 I j I A U (jjj^jj,! LgjjCb 
(2>j J^ a- i" 1 1 1 a oj^y (*"*J u'"U p^£.jiia p <3 1 "JJJ Lfi-" (J^ 3 (°-£-'- a 

cb .3 La- u 1 11VI (jSLaj JLs. I ijJLijt (j^Lj pja C-^-" ^ (1>^J • pj^ 

pja . jLulJLs ^ la t rt J 4 ( __)Ja_utj Ljj i"i a (j-uJJJ Or^" t3j!>" > *"'^ ^ » '"ill (jL^a 

.«pJL*JI (jjs cjLs^iita jl p-^-ii p jjl'* jjj 

,jSLj pJ o^J^" ijr^- 5 J> -^' j^' ■ Lalal ■ ■■" (jla I jJ i^jVl ^La • ■■ 3>s LJLc 
2 L '<?! Sjj^so cj'jJu 1954 aLc (j^a (,jj/jLa) j! iT jjjs (JjVI (jSL!j • 'j-f^ 

Sjjjj>- (-;r ^. d-a-L>. 3j_u^ 4-1^,1 » i"il 4-a-tC I J Ic Ojs->«j 1 L^J i. mix La^s J-J^l 
jLa^iJiVI (jl< mil «Lui I >la^ii^ 150 JU<_l3 ^JUI 5UiL>.jJll cjVLi^jij 
(^-cLt-j/VI jLa jJI Ja-2-m oLcLu J-Uaj Jjjj -Mj-^' 6"° J*** 
j^e-j (_,JI 2 , S-i^. U uiVI 2^,j_>JI 1." 1 1 1 o j j .3jjj_>JI ojut ^Ir ^JiUL^ 
(jl Lx^J ■ 4T<_i-a-l I 4_L-La_i "j II £l_Cj_>JI I a^gj (j-a Jjiaj Jjal ij-^J ' '-^'j ' ^J) 
^j-SLIj . j j ^J_c p ^ * a O-a-i p_Ls 'j^ se a iVI jj-^. {j-iJ-jl-*-* 1 ^a_)LlC jjjjI—LJI 
La^ ■ p j " I lag ijr 3 ^-^^ J^^" p-^ 3 ^ ' I cl^-i t^iJ-II ^miU ^ J J 'JL?**' ' 

(j^jJLtJI oJiij jVjVI Liifj '■ mi^Ij .2jj3jjJI pjt^jLc. ^ ^-uJLl jojJI j^>j 

4^LUj_<jJI j»ljj^lj ' J-a-JI ^JaLjjj i4j3j jJI SjJLlI CjLiljJaj^sLi (jp-^ O^J 
. 4ii3J ^ j j Ls 2jI_c£. (JLJujLa jj|jj>. (jK 1 11 J 1 aa (JjL2ll • sQjjjJI 

(jJa i_iJ I I 3 J jL»J La j-Aj 11 La S a Lils ^Lili I 3 I a j i"i jj-ut d I j i 3 jLig. (jL^ 

J 3jj}^>. ^,3 OJ)3. ^1 2JLI2JI jLi£: Lai .jj .cU SjLa ,j_a 
i2_jjIj^>JI 2jj|jjJI i_jj_r»JI ( _ ;r 3 JjLuH (_gj|jjJI ' a_c^3-aJI . LiiiLiLLa 



^ . 4_L£ ^_1LjlJ! I c 1 o j miJij^j-A 4 I i ia, ^j^jJLo (J^Lt-i La JoLoj-uI t n 



j«J (j^Jj . (jL<-ujJ jLlLo 4_l« (Jj-^J (j aSLj i ■■ I jut (jLa i LUa 1 3 ^Jj jLj^. cjI j> 
I ^yfl t_<£j£ ( _ ;r a (jLvuj! cjIjLJLo 4 i .I (j-o Jjs I (_£ J-" 1 o^J 

jaijJLi Ual , „",! I jJI jLJlIIj ^AjLuij Ij iSjjLlJI 2 I . ^tlj 2 «v * . ^tl 4j>.j_a 

90 j i"i ijij" i .I tl (j-o 4HL1 90 (jLs '.(JjJal Lijaj j <a" i ii j ljut (jl (j- 3 

137 j ' "II 4_ltLi 90j i4_Luu 96 J^Li. I j c I « JJUtij i_Sojj/ 

Jljs. I j j^j i"i ( _ ;r 3 (JLk_u <_2 _oj^/ 131 J) I (j-o 4j1 Li 90 j i 4 i i n 4fLa (Jiis-u 

J-oLSLI! (_gjij_L]! (Jjil i*i ILa .t_sj^tU SjjLu/La j g i"m 

C)l J j i h^I oLjI Va^e-a i«I^D 4jo1«JI d ^ , Ull CjjjVI JjjjtJ 

i L U tl _a^><-!l 4-S-jJa Ojjj^' (j -0 *>rh^ ^ ^!- <1 ^ J-°^ i_3jjji 4 _ =r ILl t CjjjVI 



^ «d ^ -» , <t| J^aia ^ h o i"itl 4* Mit 5j_iJ_*fu CjLcjj>. 0 I II \ I JL&j 

^jLLs^ i n i 4_]Lt-aVI ^Jj ^j^jj i3j-_j_L^ CjI ^f(n 4 ♦ miVI aJJb (^^Ju ^ o*i i n 
tj .u^ jJaj-Vlj . *l_Ua_j_J1 5 ) mi itl » )L?e_t-£3 1 L-a j ' aa3> ' i ^ ' 1 ^ jjl 4 JjL>J! 

w -» ■ ..a; ,tt jj^a ,%.11'a Lu^j^ Ll»-jJjSjI " 2^^jJ,| tiili 

J"^" i ■■ '"'Ijj .%.»tl'a i4Lj_oJ,! ^jLlil! La jl iCjLuilb i^LiJ <i i uj L^jI 

jj-se_i ( ii n I i j j j ^ ( _ ;r J>-jJjjiji ^j-A SjLcLa ( _ ;r 3 jaLu I n j i io. (J15S--J (jl 

. 41*3 ( _ ;r 3 j ui ill 
(^jjjjl ' a_La-S-Ll JjsLSLII Jj)Ltl)l 3^>JI 4^jiJLu-u jJI jLiiJI 

(jT (J-jtJJiJI jjjjiill iJ7 _L>.j . M^^i^ lP^j^ o " 0 '"'^ ^^-^ o m< ^* 1 

(j_a ^1 < mi^Li Ij-jLj jj j ta Hj . 4-c!jj_)! ^ I r 4_ljjL1? jjLIu 4J (jjlSj 

,">! Aj ,Ul ^j-a I j * ■**' 1 Loj tdl^ mi-^JI Jlijl^^ (jl Cj^^J 1*11 ""J I 

JlijI^SLII jj-* Ltiajt i_dLukj .4_iji^_lII * JJ^-LJ 4_La_tJt_a 4^t_uj 4_t£.ljj 

. I j K 4 j i>ij^I 3j£LII 4-LJaj" mil 4_uj^/l oLj-i ac ( _ ;r 3 JiLajjj (_gJL2J I j-^h 
{j^J i^j^^LLaJLi ljJ)l-j VI (j^j^-o-i jjjjLlII Jju /qJ t jjj uutll ^jj-^JI 4_il_^j ^jj-3j 
i.".tji^I 4J (JjjLUI 4\xjLia (j^/ Jj i^psjj,! I jut -i^-J f Cr 3 Ch* 4 ^? " '-■ '.' 1 
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09 SJI 



«GjJL9 l_3^LjI 1 iima \£j uuJl i naJJ ijr cl_U1 ^UaJJI i^jj>.t Sj-u^ Cj1j-uG 
La 

4jjl»-IjIJ! 4_uIj^II .-.Ij AUtl oLlUx. ji.tj ^ySLI ^LCI! ojSjJ! ^Lu LaJLic 
(jj) *\ J (_3^_*_oj * i mm 11 jj-a ^-^J-a i^Lca^o-S&ja I mi m I j ' a » % i Lfcl J_a 

Jjlq J.J-C i_dJj CjJLaJ (jJj iSJjLa g 1 a S LaJLuC olj AUtl ajLA j_ , If | 

jij mi-wj (LoJtJ LV i^jj>.t i-dl_LA (Ij^J l_3^j_u JjJ-Lcj . L$_La 

q 1 . 1 t lj i(jj-C.LlaJlj <_p=>j_tlj (j^-A j m i U j J 1 r-i 1 II mJJLsLsj i(j^_3jj^>J,l 
S-oLLaj 1 n II j»ljj^l j-LLx-aj itLU j dlj-^JI ^ JLaVl SL^IaJI I 
(j^il 1 11 ■v^l j 4_LjJaJI S_jI_ul!I i_jLlC.j 4j_ujl>J! CiL&j uilitlj ^CLiX I CjIjVjJIj 

.^Jjloj pj LUSLI iCjJl>. La £_L4J 
^jl£j .* ij-r^JLi ^ o**' j a LuLLajj-i 4j^>. ^I^jI pJLc u^uj i_£S . (J tjl^ 

(j ■■ S-LaJlj t_ij_>JI 4jj£Ls 4jLSij JaLiij tiJUjij . L#jl_u-ui p-^s ( _ ;r s 

La_$_)l lJ7 l\ j j mi" d o t^" * ^ CjI a t n (jlj j "dL5 SJl^jlXI j-Al ^laJI ^j-a 1 a it^l£L^ 
5j laj ' ullj I o ^ o (j^ 4 ^ (1^^*^ (^-alliiJ (Jj 4j-ujLiil (^dLiLs l**i i uaJ 

Lojcjv ^-«^><-l (j' Vj' '^S-ILkJI Mgj" i ii a tj^£- (J nfltitl p <}»J (jt^J • ^ " 

L£ lil I JLs-lj (jj^i o' S- 1 ^*^ Lboxoil (jl (j-i-ujijl mi'jj JJ^ • (jjJiiaJt 

. 1 945 j 1 820 tjru 3 M<niU a_L^jVl Ln j£ 

(_L>.| (jjs a j laj u (jl t^-^cJ (j-ajJLi I a q\£ 4jVj . (4ILusJk! CjLclj_Ll! 
i>LcJ (^) ^-t-aj J-o3 1 il ->■ ,>>tl ^j-a (^-»-a IlXc \-QJl£ ^-^j * )J^>* * )j mi t 

^J**' 2 j 4 mijI— La Jljj?e_a (j^SLj (jt j^)^- 4 - 1 ^ ^_IL_lJ1 (J-aLauM £j\ j i )j^>JL3 

( _ ;r ^j5 6 j I 5 =j» Ljtj_<I/Jjs O^Sj (jjJI t_JJj-r»J! La I . ( 3 1 0) a ic ui i_iJl L^jj3 
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(j-Sj .QtJx-ul 4la Mjf ( 5 |0) (jJjVl 3JUJI (^3 Lfeia JlSjj IjU^ ji£l 

t_!j_r»JI (jj b flj (jJ jJI (jji LJI JJLC (jl^ I a K 4j| J^>-JJ • J-^' f 1 ^*^ ^J->ljJ1j 

1 L^jjutLJ^a ^jU" 1 11 \ (jl (J^ls i_gj-!l <j-°j-" 1 ^j^^*- JL*i>-l j-^' 

j-j! (j_a (J^ ' J"^ J^- 1 i^-J^^J (jr^ 3 JUJUlaJI ' d < *\ ^ojlJI (jl mi L^jl mi 

|jL>. Sj j < 1 a jajja mj-!I Mj-tititl Cjjj a"i 1 J Ijl diil (j^-iOjl ""'Jj 

CjjJL»j Lljj_2j I j S3 (j! i-LUSL^-i (0= j») j a 1 taJI «La_i3 mj-JI Vjj^sj (^) JjsLti! 

q^iX-uj (Jj-2j ^JL«JI I JL& (j_a La (jlSLa ljr 2£ j«-JL*JI 3^-^ aJ lP^' CjLJLaX. 

t_!j^>Jlj 4-jJ>j_oJI J" 2 H CjLlLi^. (jl JLa JL3j .,jjjL9.} (jji^i. JL>.lj 
£_lILij .j-j_ti£L_La ^j-L r e-Lt, t aj rt i_La_>J (jl_3jJs3 La_A L^jLj^" i n a m?-^! 

(j-ulII V 1 j '1 (jJLc Jj-SJI (j^li (2>Jil Uimi->- t_jJ^>JI (j^ 

LoJ-ulS . I 1 ^- j I I Jo* JjjjjjlJI w mAlll Mj-i-«-U m^S Jj i<_ 1 1 a3cJ& j-l±xjS1 • Laj 1 ■■ lII 
I cJri- 4 - 1 ciri -4 - 1 4 LluiAjI £>c LLaL&jl (_£JL?o ^uj jl t 1_lLj_aI_3j -}Jl$3 

Oljlj rTiMiVI j j taj LaJUcj .JjLaJI JUJ Mill ■ ^1 *_a^tl!l mjJI JaVl 

jl-jj mi II ' r^'.W ^JJ ULl^-Ij Mjj^Vl Lalj L^jLa iJjjJI L^Jlj 

J3L2JI 

<_ 1 y j t_)j_>JI CjLjj^^. jLjjjlj / bill Lj^.^JjjSij (j-t^ijo £-0 (jSLIj •^ih'' J' 
3_ljLi JjLUI JUJ Mill ■ . ■ L^ajLlI MyJj JLa.lj (j^ Cr^ o"^' L)-* ' ^ J^-" J^- 5 
LJLc. (jj^J SjsLlII (Jl 1 ajVI Sj^>-! (jV IjJajj . A j 1 nj'ij t_)j^>J (_^2JI J mi-v 
Lai) . liJj "1 mi a J^e-i mj-Lc VH>^ o' J-"-*-" ''- :Lik 3JjJ-II lS^' Ct^ 

ljL>- (Jjla JJlC jIj-Sj IjLjj (jl (jSLajj lLL) j (j^s Si m 1 u a 4jjjjJI t_!j^>JI 

.((j^LUI (jj: 

1 J 1 VI LuijLjii LjLl>. I tfoc jj (jl (j^-a-i Laj LuLcjj (j-u Lclj_i^s LlA l?J-^5 
(_gjj|j ^LajJI (j_a i_ij>.l^jJLi (j^sLjJIj (^J-o-tJIj j<uJl2JI ijj>J\ dlli (j1_i jl 
(JjLflJI jLj^t Mill i_i-LtaJiJI ,j£. Jjij 1 11 a jJkj iR-COmplex i-aa-l^jJI i_^j_aj i-Sj-hj 
CjLujGJLi (j^j^sLr»Jlj (3^>-^ Ij^iaj (jjjU! (jj|j^>JI ij^-i^ 4_o.Lj (jjs 

. (cerebral cortex) jJ.1 Sj uijaj (Limbic) mj^ojJI «.j_>JLi (jii^jjtJi.lj t j m. ill j 

4_j_jI J_l p j**'"*-^ 1 ul C^jI£j tSj j< 1^1 Cjlx.Laj>. mm* ^ ^ mm 1 1 (jl^ LaJ_t£.J 
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I JUt J_2j3 . Liiajl (j^e-i I tj u ->o iL^_ilj) 3j_j_i^a_2JI Sj-laJI oJLfli (^^J •Mj - ^' 
4 ijr tLc. JjLLaj ^jji^. I itIi^iIj ijjjjLjJIj cLu_>JLj Ljj^, 1 mi a ' a \ * ■ • gag (JJL*JI 
4jlaj"i i ii «j i^^Lc £-jLta Cjlj) ijj>.1_lo Cjjsj C"^ 5 " l — Cr^' laJLtail liJJj 

4x.j_<j»j I i i n-»o (J^3 .(jVI l_La CjIjLlUI JUSj (ji «^jt*->" . ■■" I Tit 1 , <i\ 

LuSUj 3-JLtoJI (j^i 4jj.jJ.II lilbj 4-u>l joitj Lea- j iM J_4>j S2_i3L^ 

i>j)Lj_lcl 5JVjJI j^jL u?93-L!t goj-II ^jj^jjIj-L^I LJLc (j^-Jj La jj 

^_u_ol_u_oj| JL>. 1 j^r r i ^jjjfc .j mi ill Li^^x^i ^L_u ij^Z- 

i£Oj-!l ^Ij^Vj (j mAIll JjsUJI (jlc i^jVl 4j*.jjJLi igOjJI Jl*I*j>> 
H_gJL>JI JUJUpJI qj» SJljLs i JL>JI Jji^a ^Ir jo.Jj (_^lll 4CJL>JI (jLfl 

SJLkjIII 4jjjJJI 4cJii»JI (jLa ij^o! (jjs (j^J * i .«4cjL>. 4jl_i j i ■■ aj (_g jJI 

* )j^>*J! c_ J)l * i**i < nlj cLu^IJlc^IJI LcLUajl tj i"m w (J^* 1 

I i^i^g. <_S^I_>JI da I aJij jtjjl i n"tl ^1 JjtjjJ,! jJLkJI Jj^j i-lll jj| . 4jjjJJI 

. #Lc jil «.Lc:J)VI Ji^jlj dilj J)LUj 3j_l3 Jljuj t Lc:J)VI ^ 
J)L>oVlj 3jUai_m djLVjJI «G_L<i/J) LgjJI iJ-aLUI l_^:jJI tjlj^J-a (j| 
i—Sj-La ga *j .jjjLAj p 4_lu3jVI Sj^LII w * la I j -t * i la aj se * ^^ILujaj i nil 

<-.< j* M Ijjl J_«_1^J.I JJjti! J>£jJJ .jjs->U «b q i ii U dJjl i nit IjjJo. 

jjjijo ^La ij_o^/l jjSLj I i j "j .4jjjjJ! t_ij_>J! <_ i i"i u i_aj i n'q iJ>jjl>J! i>jLai 

Sj)Ljj ^1 1-_jL>. Jj^JJ .SjjJL>JI J)JJLr»JI < J aj j 3. VI <_3j_LaJI (jl LaL«j 

. jj>.VI i ljL>JI jj^s j La3«Jl I jJLu ^jl_t-£5 ^J'C i"i i (j^ijJ (2>^J Aj^'C i n*ll Aju-u 

CjjLs. Li^ ijjs-VI i_uL>JI JLii>.l JijjLs. jlj n" i ii Li i_uL>- I a uiSu i ujj 
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■ LiaJI jl_«Ja}U SjLiill ^LaiL-uV! 4j>JoJ i4_ujSLJ! 

. <H j-aj M-LjjJa *L»-jV I j 1 1 i eajj (jyjJI CjljJLiJI (j-o till j J-^CJ i(jb i u iLit^ Ij 

1 tt3.|j3-M CjLcj-J SjJajJ! Sjlj^M 
Cj| j-L oil ^ fJUJI tjl£L<-o _iJi£. ^1 j j ulJ (^jJl O^til ^ (^Jij_4JlI1 uLa_>Jl 

(J_uajij i 1 835 ^L*J1 j^t_) ijr a ^jL-u-il jLAa ^1 J-^j ^ {£^^3 ''L^P* * ^ 

^j-t-u -!>J LtTuTuj ijr L?e_Lo ^JoIJlIj LoJ_t£:j (9 , 7 jl_jJLo 4 , 5 ^Je_i ijr JI (jVl 

ijr trt_Lo t_ > i > i "w j . La ^-lj^>- ijr ^ f 1 -^^ L>^J^' ' " ^-J J-4J> ( _ 7 UJ1 

^jj-Hj La J^j 7 ,7 tjl^ 4_jILjlJ1 ^jj-^U (^) J-oLjlI1 ^^^LIj 

Sjjj tl>l-^ I JlSLaj . j-i-ojClII (^ji^. ^J'- J ^ J-*^' ^Jj-^'j Lil «L?eJL_uVl jj-a 

jjj^-" i nj J-Aj iJlj-coJl ^LUa_jIu_ul ijr 3 JLcL_uJ ,jl (2>^-4-J i£JUuj 1945 ^Lc 

. J-jLc ^LcZLikl (j-o j-^I 
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^J! >Lj*.T a! }l^.Lc. i^jjj i_al jl&VI ^Jl uaj) JjL^jj SjjuJJI 

(jj^>-L^Jk! (j^JJJJ^'j l-J^-i-Or!- 0 ^' »l aUtl (j-a j-uSLI! jji-lm JLSj 

gLa- I < ii^LI (J-al mi II ^UD^Li I^jJLLsj ijoJLkJI ( _ ;r 3 £j 1 11 j t ^1^1^ (j-o "j 2 1 La I 

I Jj liiljuj iSjlxILU CjLjVoJIj (jILi^j 1 nil jLjoV! <j-tcJ (jlr Sjl ZlC 4_<_aajiJI 

. ^1 I ll**<n J^l 1 ( II 

j_lC 3j_aJ-U sLxJjj/^/Lj sLjcjIj £ LjJjJ *jL>>j dJLut C^jI^ 43li cJsaJ! (j^J 
»»t\}f l-ui^-tj I ilj (4jJiji2lII 1 hVI) ^tu-ul li^itJ l^jlr (3IU? (^IJI 
<_ < mi'Vi jVfljJ! jl * tut 3l_£.1j_a £_a «t_j_Ual_U ^j^J ui « jj_u^_>J! CjI j f 1 n tl 
300 (j-o «LxJjj/^/Lj i 1 nil 4jJjjJ! 3jL*jJI (jl J^><-> 1 p 3e ' 1 1 

I 968 J 1950 (j-aLc (jrU SjjiJI ^yflj . jVjJ jLLa 20 (j-a (^Jl jVjJ jjjla 

Cj!jL*-iLi! iijijo j«J 4j| (j_a ,<tC.jJL> iSjjj-J! sLaJLj/^/Li 4ja^Lc 
^^U^jjjJI jLaoV! cL»Jjj/V| j_u^5 C)l 1 11 ( iij-a (jlj . i La jj-Ujjs jl 3jjs 
CjLjVjJ! ^yfl J a i""t • SjLi^-j ">j_u£ [jJb h_Jjj>. I (Jj-^J 3jL*jJl! CjLjVoJIj 

CjIj-jJLSHII JL>. 1 <■ 1 1 U3.J 4_Jj-lM L$jL^tj_La_i J ui^ag 4_u_u_uj C)l i n i oLa SjL^ltl 
30 Jj_«-aj JUjj , mtl 4j-I 1 uVl g-Li^a oLiaX. ^ Alsr i uXI ^LjJ^I (j^ 

Jjl jjj/^U SJjlx (jSLIj ' ^^•jJj-'^-j SijLajs * 1 aJ CjLiiaX. (^i^- 4jiLi 50 ^1 

CjLjj**i i n a ijr 3 4j^*C i oaJI gLa- 1 1 uVl i - ) I q ^ La * rt ^ d 1 1 jjLstlj ^ a i n 

jUoV! ^jL^ (jia^Lij dJLlaj .(^jI! ^ 

a i n a j-Jl£. j i i » \ 

,j:j< i ,i<tl ^Lu!^J 3j-uj£LU ^Lai*V! j i>UuV! j SluljJJ! j Jjljl! ^^p^ji.ill 
q « j i- 1 i .I d j^N j~ ' j_L<-uJ! (j La (_gjJ! I j (J-ii2J! jojtj>Jlj 

( _ ;r 3 j^lSjJ! mXI (j1_o~_aJ jjSill I J »l aUtl ' a i a I jjLa iCj!jjJL2jJ! 

^LajLja . i mtl JjLxJi! ( _ ;r 3 (^jj^. Jjsl^ O^a-l QaijjJLJ j i<ij^l 3j£LI! 

Sjj t tjljlj (J-aLlaJ! j-LajdJI <La- 1 1 nt £_u-aj ^JjJaJ ^5 ^joJ-al-JLlI 

gL?-l i j-joiaj 4ji^j_ij ^jij .,^jL»_aIiJt_a ijr 3 i nil (jj-^l (j^ 3 ^J-^" 4_a_*_ujtj 

j^iaUJI jIj^V! (Jjl^j ij^l^iajjJ! jUoV! ^ LjJLjs bL»j| jLs.L3 ^pJI 
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. (jjJ jfl-r «j Qj-ujjajs . ja^-JLiC I I Jj| jrtJj j i n a j^c JL>J.I ! j-A (^jj 
QJJJ^ , mtl <U3 Jjsjlj (_£ jJI gj talJI Jajo 4jj^ i mil 4jj^JI ^La dil j£j 
L£ I jlj . I j"; a lj " (j^-cJal j-»U (j^-ll O"^ <— sLcL^iJI L-ta-Lol JLs-i 

tjj^J . Jl>. JulC < j a 3 ij ' jjl I Jl>. ' ■» ' — II (Jjtjj I jLo <_2jjlj V 

cjL.ii.ij^l! gjjJJ JjLiU tiJLlji/VI I jukj I jl>. Sj^uSLII oLaLSUI ojuii 

(^yjL^-LlI j_j_ajGjl JJ=«-J L»-3JiJLo d i fl ' Ji^c-J jaJLuJI (jla 4jjL«jAI Mjj'C i n»tl 

sLa- I i »l w I I j Ij i a >■ 1 Ijj_j_o ^-<-ulj 3^-^ aJ O"^ w 1 3_jjs (J^ <jJ*J 

' d 3> I a} 11 ^—'jlj^-^ J-^^^-*-^ LiJLc 1 ' I J *jj ^J-aLjiJI j-uajtjjl 

I i i .1 < r I r fufcj) (>1«jj>J.I >Ijlc>L! S-lsLSjJI c-jjjjJIj 3Jjij.lt 

5j-La_L-i ■■ II 1 I J_il LiLI <_>^Ij 'llfci>**^ ^' J - ^ 1 J^'^' J' i"itl (j^«J 

^ <i i ii j V t _^ r jJ1 "LajjsJJ CjljlSLa^l (jjs 4c jjjjaji lLLUj 3Jj j (j! jJLljj 

(j-* 4 -*^ (jl^ I o j rt i l_iJU>. L$jj3 j-jSLojJIj LgcLut J * la I (j-° J^>* 2 

Sjl j i ,i II (j^. JjLllII j i4_LII j 4-JI o i ii?jJI -.(jjUj^j i nil jUoVI ^ J n mi" 

(j^. JjLlIIIj i jLjJ'^Ij i4j£IjILI/V! iSJjkjII CjLjVjJI ( _ ;r 3 J a i"i"j .4_La^2JI 
(«JLj«JI (jLSLo ^ di! j (jc ' aljjeJ V jjsVI j . S-lojJlII Sjlj i ntl 

.4K 

^jLjj j j t " a j-JC i_jjjljJk (^LkJI ^1 1 ."ill j""' (jl LuSLqj ' ^j^ a 

jL«jjVl 3cl i ir-i SjJaJ»JI oljjlaaJI CjJLa»? jj jJLm I ^J^J S(_p3jVl <j-° 
4jjjjjjjJjl (JjI_L2JIj i4jjj_iillj 4 j <ij i n->JI 4juiVl <LaJLi/lj SijLSJI 4jcI_u^JI 
d . ..j H ^ Lj| jJj 1 1 , ^ \ (JjLtj (jiaLLX ^"'^1, 1 (Jjj^tjJIj JJIJ^ J-t-aj 

(j^j cjIjLSJLI j-jLc " i ii tl_i ^jijl_i^3 dLfli. 1 ^ Sjjla ^-jjI ^ ^1 jsj*j>JI 
(_aVT ui c (jl jjjji£jjs JjLjo (jl LiiJiSLaj J-^j S«Ljcl jl>JI JajLj/jJI cjLIo 

» )1 i n -»J1 Loj S^Lo. t LtjLdJ ^£>jj£ LlILc jj-»J (_3^u i«L>. L^JL^- 1 i^ij-^ (J^'j 

Cjljj-aJLl 1 i« o i n jJlJ ^(^pajVI c^jSLl LloLiILaIj LujLcj £_« ^ ^ ' ^* i ^jJI 

. jJI ^jj/Li p K"i i '— ^j-*- 1 d)—*-^ * ^j^^-i-JI w o la * 1 1 ^j^JI (J^s <xJl^XI 
S(_^laj^l ^cj^Li p K"i i (2h*j mi ill (j n i ">iJI ^cj^iLi p K"i i (j-* C^^3 

(jj/JLaJJ 4jj/j£La (^yjtj i«LLa jJll uiS ^LajJI dij£ (-; ^iJ J _J :=e - 1 _M 
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.j-_jJL11 £_o ( __pi_L»J1 ^L^j-i (jjl q^-i p-Aj ( jjjLl1! I ni t Jl9j ' w *N <1«J| j j£[ all I J 
ij^s-VLj LjjL>.| p " J i(2>-Jj^>-VI 4-a3j_i Li-a (jLa ' jSLaj 

i^l^JL) (J^tj (jt 1 *• , ,.1 i ^-^!-' J (j-* 0"** *^i>7i-*-^ «Lcj-lIL^ . ^ tJaji * I 

j_LajGj!j 4jjjjJI i -lj >JI J a ' Ijlj .(_Ls-«J! IlA^j ^LlSJI (jjjljja JJjLao 

j-iSLiUI jJ! Lbjd (jjS^S V liUla <^-<i/LJ! (jILt!! Lu^IjJ. ^UjJ! 

3 j j^c. vlalJI 443- a I jtSL&j S LuL«-«lL>J, 3_j£.L«->J! >LlJI SjLcLj 

p_Al (j_« 3jL>.!j ^^y^ uiall 3.3 L>. (^^yl^. ^tia^J ' fl £j fiLlXLjLlI I *"j ^ < e3 3* (jl Jl>iJ 

(j-lJal j_a 3 j frl-3j SLo. ^Ir 3 tVal I 1 1 j j-^l 3j 1 "j'lj-Il ^^-^ 

j»jL^s J'v ' a uiSHI ( _ ;r 3 (ji-±c.!j OJ^- 1 o' ' f L r L: 7 : i ^' * ^ ■! ''"'J^ *J^-" 
SjLclj 3Jjj ^^yS *Lui/^/! (J-«-«J 3j LtlSllI Jjjljja]! 4 i nj'ij Cj!j_uJu (jx. 
cLj^L^ivVlj cLu^/l j i ullj 3 j \l , .V.aVI CjI i ii < gjXI p j 1 i aJ 3jjJ_>JI jJilll 

S3_ujjJI j 

3_jjl>. JjlS'll ^l Lsj! j (Jjxj LuLa .jjlSU JjjlJI I I 't$y\ ilj 
. (j jj-Jaia 3j^UJ! tjl uu Q^iiSj (jj jJ! i_l15J (j! jl£qJ! j jia. (^jj! 3K £J,\ 

O i ii A Lul i ii i nj-a 3jjjkjj>J! Cj!j_uJuJ! (jl (JjLaJ! (_gljJLi i i ii 

' c (jj-A 3_)J)^_lJ1 * (jl ^1 t3jj ui-JI 3j-jLi_a 3_lU^ 

filLaLilJI 3_]j^_Ll1 * Jj-^^ d\ • ' " ^ a 3jL>.1j 3^^)-^ cUlj-lLs »-LILlA (j-t^J-I 

>-i!! j-jl Cj-3jJ! (j igSLj i iij . 3 JL>.!j 3j_a jjj/ LJ ii JL>>J (jJ LgJcSU a i Liiajl ! JjI 

. LuLiI i ii-w 3x.Iji^i SjLcl ^Ir cjLs jja 

px.jG (jlII SJjiaJI CjLojSjJ! iJJ^-l (j-* 3_i^j_LaVl Sju*jII oLjVjJ! (jl 

2 I v^jLuIJ-iII (jSLIj . ^JLolII 3^^-" oL?«jI (j-"^*-* S^jiU! 3Jl£yi 

Sj Ujm tl ajl^jjj / 4) (1980 ^Lc ^ jVjj jLU 153) ^Lajdl SjlJ^J 
3_ixuUj| 3_uj_aVLi Uj^jG (b^l^ jVjj jLlU 0,018) ^->LJ! gjJij 3jtL^V! 

La JL>. (^jJ! ^>jGj Q^>.j»tdU (j-OJ fc ^-' J3 Cj-lL^ ^^L*_oJ! d ' a ' 1 1 
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jj-C uu d * Lo 1j_}Ljj .jj-uLlLI r 1 d uJl 4-mJJj 1 j_LoJj (jy^-l (^palj-^sVl 

jjjjjJU Ljj_CJ .(JLHl (J-u < u ^ lr ^_u1j^>JL£^ *<j^>j <aU 5 1 1 1 nil CjLoLSLJ! 

^j-t^t-La lJjIj^sjI ^ JlC ^jl o <<tj b^jx^a <j>c 4-l!j)J i u U ,Lij>J ,j_aLtiu JjLLaj m^x. 

. ^- ?e - 1 Q-*-"-^) ''''**' JJ 

L_Ljl_a^SL>. ' a aj « ^jlj 4jjjJJ1j 4_iJ_jJ_jjJ1 (j-Uj^JLi I *" i L4-1 LluiAjI i d dj « 
3Jl.ljs.jJI CjIjJjVI (jLaJ_3_j jj-jjiJI L^jJjjlCillj joJulII p U~h (jl . L^J 

m£jl^_LLTI ijr h £j\ j c I j cjj iv 1 (jl I ' ; I I nlr c^tjj ^La-ill jj_a Lu SL aj 

(<sJL«J! (jjs (jLld J£ ^ j-<ijJ! LV^Laj (o-^-aj ^^ivJ (j^x^ j-^>- Jl? J j-u (jl 

i_iL>. I Lai? (jSJj • .' * ' ^* ^IjIajJI tfJUfc jjLa JL^QJLjj . LUajl LtfLa j^luJ 
4_LLaX. j^lC L^jI jl 1 ^^jJ^. ^j^l^jj «0L>.jJl2_a C^jLiC LajLLc ljlj-a ^j^l" mi il 
SJjJlxI! La (jil ■ mi ill 2 »j .Ult J^^La 
i,_3jL«Jjj iJJjGj i_lC.I Jjj Lj-a-l! lLLso L^jLi j^-allli 4_uji!l CjLjl jjj>JI (jl 

Ijlj . <_kj>.ljj_II (_JjJ Ljj/Ljj/! l_3jJJLA J^LC Li! jl I nil I JUt J . Ltj I » I r^l 1_<J><JJ 

Limbic ^j-Sj^n «j-^>J! j i_k^.lj3JLi ,^=L>Jt o' Lj-jt 1^1 

(jfdaillajs til! j ^a (j^Ltojj 1 Llaj>-L«j>. Ji-I j 3 rjfc Sjjut (^Ja (jLiijUlj Systems 
(_gj_i^/l (jLL^JI mj-^ JoIj^^I i^jJj ij\ o' LuSL»jfl i<LajjL3JI 1 1 j"l 1 . hj 

aLmj i ii -»J,l 4 alaljtJI t—iLtc. i^Jjj (jlj 1 1 i" < j j t-< MyiJJuJ! (jjiJ! mj-IJ 
Jill i ifsj . I *".«^ Ja ' a ^ I j j 1 1 (jjlo ^Jl ^alllLI Jilj 1 1 nil 2_j^23 ^Jj Li j , n-w 

O-Jj^-jLaj m^jLa JL>.j a^^^o , Cr^J t^j"*- IjLA (jt m^-^- L-a iLJ-i 

Jjj L^jjJ j^Ja JU5 LjJ 1 .i-v cJj^.J (j^sLalal lJ £ '^rh'J cj-^' JjJ^I (jl 

(j^s ja£.jJI Myi^. iCjI jJI j_usjQj sLjJLOil SjLioJI CjI g 1 ntlj SJJjlIIj 3_iLSLII £yz 

> la 3> ^ Ij i^jj^^/l Jjj^JI (j-a L^j^Laj jcjIuJ ^1 <a < nj 3_jtJ)j £jj*a_u_uj tHuL? L^jI 
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\ <1J I . 1 1^ (jLo. (jjj p gliS Ul M plj (jj jjl jVj^/l <Gt j f(_,-UlJI 

Cj^Lj_L=»o Cjj*C i "J^H (j " Q d j , , ^.tlj 4_u_oAlI1 (^palj-aVl ' -j 1 ^ (^jj^l 

400 CjIjI L^fcil 3±lLaia 
j_lC (jj£j (jl ^1 (_Ll«-i i n-»Jl (jl_L>JLi LjJLiLai tj^c t^jJu (jyjJI CjljLva->JI 
j j j ^ (j 1_ La_i LgJ LoJa I Ja j — i V ( __ r ll I Cj L«-<u->>Jt I ij-^-J • ' '"'"^ I (^ I j 

(j I u l~»JI JaLfolII I JJ^ C ■ l*\ 1 cllajj-tlu '' ^'«tl * ^ <i i (j-)J-^ulj »(j Ml O 

4jj/jLJI jl J »*i ( nVl Cjlj CjljLUa->JI (jl Cj j*s i njj-i ' • 'LiLfliljJil (j-u (^ 

(_jj>.!j-o (j-° tj^'I^J" 0 jl 4JL>.j-a (J^L>. 1 j_ajj>. JL9 1 jjL^ -Slj-3l (j-° ' alaJI 

^s- uU t^p* Lai • JU_u_>J! CjI^ i nfl (j_a cLiLkljJJj ^ 1 j a La 1 1 £ i«L>.j^>JI p^jLo* 
t_palj »*i < nVI j 4_LuLtl 4-ujjJI j-£.l miUj i^jSj-uJI j gLaj ^-3 i n-»JI <LalaL«JI 
i4_j.Jj_j_«JI (Jj_La cL<u (jj^J ^H^r 1 -S^J^I 'v^^ *— '*Lh^ U^J*.'^ 

t«.\ i ii ill (jjjj£LLI (jVj^lj p^al i ii-v I La "j sljLc^l t_uJ-*JJ iJHil! ^-jj i"ij 
. 4-usj-JI 3|_l>JI (^ (Ji. jGj '^^t^ <^jLuL^ 3jLc jl JLsJj (jjL^ ^5^-5^ \l *~r- Vlj 
CjLSLuLCjAI (j^ Jl^Qj f_y^i <_sL^ (J£_£uj (_gj uljJ I ciJj 1 1 nt I p j a I V (_>a-ij 
<Jlil La Aj j II (_>S>-Ij .(j_*ic_i (jl LLiSL^j dllj j-oj iCjLS^LhJ! aJJt pSL>o (__All 
3 j i ,i III (jl» '.(Jj-Sj dilj (j^. Cjj*\ i .ijj-i c_<^ Jl^J 5J^^ lLLUj 

(_y-a-LaLc (J uU 4jl_ut (J_aL»3 I jl 1 1 aJutJI (^jJI La ^_*iHjt_a (J^_>o (JLiIo*V 
(^j-A 4^lj)jJl (J-J-S La (j i n i "»JI cil^ 1 1 ii II L^-al i n**i a (jl^J t(j^i^ o I a 

. Lil! 125 (^1 ji^I j i^ILj 32>L«JI ajjt cjjji^ JUj^I Lol t^ULi 

.« ^J-"JI 4^cj^3 (j^s 4_JL«JI <L>.jjJI tfJLfli dlix-i j^i-I jjjlj (_LaL«ji (_gl 

^J| Sji (jjjjjuita (jj S alj I Ij i n-»JI «LflJaL»JI (^l £_<N>- p^- 1 -' (JLoia^/La 

jj Lajj (jl (jSLa^/ LjjjJUjj (__All 4jj->JI jLLi.qJI dJLtlal jjj • (j ' " JaLvaill 

SlujIj^JI j SjAjiS^I j i5luI jjjJLj Ljj^ (jjjuiljJI Jji V (__,!!! oLt^l=J.I dJJj 
(J^Li. I j_<j/j Lx-i (jl (j^Lflj jVjVI (jl (j_o p-ij-JLi) 4j£.Lii>.VIj d j , ..j^Utl 

(jlJs Lo^t_o Cjj i ii Jj-l tj^ (' d ^jj ^ ' 1 (_>^L>*JI t-iljl i ii II IjLA p_Aj_4-l 

SjjjJJI 1 u&l j ^ ■< ^ji«ll (j uujJI c^SLIIj JLoJaVl s ljul 

(jjs JlJJ-jO (^jjl jG «L>.L>Jlj . 4-ul I n )VI JljId (jLl^-lJ^ 4(JljLflJI (J_4->JI 

I— Lo Jl>.Ij (J^ (jl£Lal_l i«LuVI iJJLfli (__r3j . 3j_ull (JSI i ii U OJLfli (__ r 3 CjLu/Ij jJI 



? jj£jUI pjuub p>IS.*ij QJ> 

LULjlI ' I i 5j i ■■ rt (J^«t 4<J JLreJLI j-jILo j-lCJ w ' ^J'C i"i l 4_<5_aL_uJJ 

CjLj/Ij jJlj n_gj mi ill jjjllllj i4jjj_ill jjLJaJI jj Lo jlj^. ' I j 'j.' 

(j^e-La .JjLilJI q « ■ I (jLSLa dJLLa Cx^£ -V cjljLUa^til 4jjL2JJ 

jj-Jj^p.VI (^-UjJlJI ^jj-^ . ^iIL^JLI ijr 3 lijj Jl>. dut£j 4jj-A^>* CjIj-jjuj (j^LsL^-a 

q\ '< 1 .ill <_sVT i^i^JI I gjlg o (_yjJI 3l>il LaT i 1 ,ill i_sVI c^al.s ^^1 

i<jVI i."' •> i ir-il JljiS , 2 j vl . .-."al 4_u_u|_u_u d LaJ i ■■ (j_o Li, uiS3 O-ojjs-j 

( _ ;r i (Jj^J • J^J - ^ ^J^LA ^i?-" ' I ^ I "*• ~ CjL<-cTl>J,I (jy^*- 

(^1 l_Ljj^>. Jj-KJ L-jl I I hV 3j_j_l£ 4_uIjJlC <_ijjj>. ' " i a 3 1 j I iiujL>JI ^CJjLlII 
S-sjjJill o}Lu>JI djIjLij .SjjGjII JjjJI jlLljjs 4j jjlAj MjjJI jlj^n mi VI 
. Lfl>tlj_c.l J ( _ ;r i ; L3jjiJ I jljH^.VIj ( _ ;r a^2JI (jjjLuJI ^1 4j£.IjJI 
J Lga fl? JSLAj JLiUVl J-oLtJ o' c^i "4* ^ ^Lj3""na ^LojjI mJ^I 

, U , , '^tl i j j , ,." sLsi^uLSLII 4-lILkJI CjIj_l*jJI CjI Ja ■ U ^ A \j iJ » i eaj LJ ^>5 
J_jJU>- dJIjjl J J " "' -Lp uu II (jjii>JI «LSj LflqJ LajJ (jjJI CjLfliLsoVI (^yi 

. 3 JL>.lj *^^>* Lcl^J I L-Lj ^ cLj_lj_>J 
'.3-jjJ i*\ i nVI 4-j-lSLa (j ii j i nL3 SjJLa ( _ ;r i (_>iLc. MjjJI jjjijjIj^jjj 
«Glj j g. * l aj (jj^ (j7ij< t (jja_t« . «4jjtjJVI ^Lal l_i3^a ljr i, 3_a|j^J| » 

41sLj/^j 3Ll>JI I mimj i4_uliJI (j ii o i"i i—oJI 4_l3 jJjjj i^^jclII j^ljjs 

t ^ ,^**. * a l_a ^j>o jL^_fl_il «lLsL_o^j ij ^jJ^_j_J1 jj-LaUiJ 3_oj^Ll1 4_Jj^1 

^ <<ij (_g jJI ojSLII • 
j^lja^lj^JIciUl^jVI jjlu^.LlJI UU. a^l^Mll L^L^jJ^3V 
l_L«-ul_*_u^>.J j-u-dj . q Li-u-i^LI j^uJL 1 ^jum!\ (Jii-4-i M^j-II j-^j ' d ^s*^ p^*tl 
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lSLj 3» nUtl <j^ v^k- <_£ o! 
La£ oj^-" U3^^^} O^ 1 - 1 -" -i^p- u-^- l>"J^'j^-5tH 'fcj uijJIj 

(jo^LlI tjjjj ' aa j ij ' * N J ^ J rt J ^ c 4j3j-*-a (jo^-JLi jjjjjlj fiLa_Ld_>J1 ijr 5 jJt 
«LLuL<j_LaJ1 (jj 1 1 ea a * i i 4«Ll>J1 CjLuLCJI ^ 1^ 1j ■ gall 2 a 

^j-c (^_*5_jlj ' clLLscj Laju^. (joSLJI cV—jJLi^ ^_u_uj (—sLiu^l ijr b 4X.L^- uJI 

LgSLLaj Si j| J i ca^ I 4_iSJj . Si J I -5j^*-a J-^J . 4-al Jiir" i a\ *LcuJ (jl (j£_a-lj i ^>LaL^ 
^j^/l : l jLjjLC.LS 4jjJj isj^^ J£ jaj^LjJ k"nj 43! j ^j- > ^ j _a^3 i<jVI (_^i>. 

^j-u ilalse.) i ^L*£ jjt [jS o_5^' pj^' I < -r t:: *i • J -5L«J J I 

u-it 4_LaljJI 4j1L«JI 3iL2iiJI (jLa I ^ c j .(jSLa-a ^jlbta j-j^I ^jlSj Q5SLII 

A r i ii j Lj_La 4 , 5 JiJLJ Llj£ ^ ^j_tojs ^1 C-il^aj jji3 . <_3jLajlILa Jb JL>. Jl3 I J 
^ji ^ i i nil jj-a i—S^I A * < ea * Cj^ a"i < nl 3J^LLal Jjlj m 1" j«Jj ^jj>. i ^Jj i (j-* 

sLcj-^uJLi ^oJLc (jSLIj • 3 jJL>. ,_jjL2j>J 4SLILa I j - .. a . I-, ;lr | 

(jl ^J-alLrKJLI (j-a-S . 4_ujL^ d a < a a t_^a-*-u ^j^Lc^/l I JLA ^j-I i 1 &Ji^-uiJ 

3_i^>-^/l £J-ajs~ L^jLta j^J-a jl i\ ■ aj£l\ ^Ltu jl i3jLjJ jl i La 3_al liilaj 
^pJI 3_i^:La3j*.VI ^LaJajVl j_uSLII dJLufc QaSLj Ja . LuLaaj 3 SU"iU 
l- > i n I i" a (j aj . LjJLs. Jajvj^ j»Ltaj J i^i^l J'C i"i_t J-aJU (jl (jSL<u 

. I J Ic ti^e_JI 3jaUtl jlJ LSxl I 
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sbtia el k £ya .-i \l A", , ,,l j^jjl 5jl LtaaJI dS-HlLa! JL3j . 4ilLLa 

( _ ;r o!jLaJ! (Jj-a^. Jjiaii i." i « ir-ij <^P~ i4jj Jl^SL-u^/I 4-uSLa ( _ ;r 3 LgJ 

. „ , ., V| I c ^ * ■ ' (_^i>- ' . JaJlj i Lii!jJL>J!j 

Ijjjj (jjjJI (jjj-C^! i-d^U! , d , ,,11 U ,tl l J^a j^ja i - , 1 c >j 4jjSHI Cjj i"i i I 

jLLa4_0SJl! 

SjLl^j 0_i>^ <Litxm Jjlj Ltj-usjG (_ji>.J .S^LlII (_Ll3 liJliLJI (jj-ill LgHaLjs! 

j«J g-xtaJLj . 3j£LII j uiill 4 n ir-iLc 4jj J i*C i 4_y J_a <JluL^ 

^ in ij Lg-La ijj-olJt 4_<JLc. i_ijSLI! iJLuL^j . <-d! jj| gjl La a JL>- jj (j^j 

i4]^ jsJLkJ! ( _ ;r 3 Sji^>.jJk! i ii ill J}-^ ^jAj" i ii a 4jjSUI aJJt ijlul£j . JljJLj La- i hi 
4 J ' "j'j *JJ 1 (<uJ-2JI g » 1 1 I i 1 1 <3J JLSj . ,jj-i3jJ! jjj^tlll j^jjI ^j a J 
d , ,.tl ,tl ( j JJ j^j . 4jj J_tSLi_u^1 4_»Ii£La ijr 3 O-a-l ^^^-11 4_LdJj-C^M CjLaj>.jILjl jj-a 
CjLil Jjs ^1 4iLUs^Ll i ( _ ;r 2jj^,l t_lL£ ijJ^tLaV 3j_uSLII ^jIjjj (j-a j-uSJI 
JL3J .^jjs-VI (<sJL«JI «lj-»-i J^J (jrtla-mlbj Jll^Jlj i<j-ujLa -S^LlJ Ll2jj^I ,j-a 
4_lL-£5^I i - 1 1 Uj La^m LLul jj-* ^J***' ' " * (J I (J ^..j^ijIU, C-t^j 

^j-aSLII 4 ( jjjJJLujj t^j-ti^lj mi itj inKj^-u CjLiJLoJjUJ fiLj_a-*_ojJI i n ill 

. 4_a_i jJLJI 

i^^LSiUI CjIj^JI (j-a Lcj-i l-Lu! J-aV d j i n itLi CjLjjUj>.IjjJI aJJt c^jI^j 
joJj . Ij " I *s tl ( _ ;r i j j j i ,& CjLilJl ^jVl i"il Uj tajJtl JiiLa-i La L5-ui jl 

l_Lul J-A' Cr^" U^J • 4jj J_tSL_u^1 «UliSLo i_£ijl_iil1 i>J-^J (j-* l ^La-i La 
tj' OJ-^ p 3 J^i (J "J ^r^ 3 1 ^-^^^ C?^^ ^e-uuil LiJLLli 1 j * * 2 * £j! LiJ 1 

(Jii_4_j 5J^^ calu jjl Ij^Lj Vi cjjL^t_i ^Jj .(Jj?e_>J1 jj-* j J^JL) jJj > ^-t-Juj 
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OuL^j . 3jjJL>. <_2jLkji liilju IjjJjj L&jJjjsj 4-uaJL«JI iiLaj^/l I i eaj I ! jiti'i 
Jajljj>. ^c-t-uJJ ijj-ajVI JQ^=^>* 4^ J-l ( j-oJLuj_u^j1j-iI t. i i n~w JLl3 . d mi ifr JLa ^jLlill 

JLSj . Li-il i ( nl (j_a Lij_c. jLajVL L^jJJ Jjj^s^JI jLL^J 1 q\ JLaj L$J 

' d-uiSlj d 1 * > i II (jLatl «L>.j_ij £^Luajl ' eu-La jj^o (Jjl (jL^J 

J I ^Ja 4 g I «jj j«JL«JI j n~ i nl sL-uJii^JI (jx. LjLj^ jjjj JljIs I i_iJ I JlSj . CjIj_l*jJI 
i j I j *? ^ jJ n I ■> tl ^LjIaVI JaLSjl jlcL-u (_g jJI i_kSJJLI i LijJa 23 
^jj-*Hijj j^palj-aVl g La jj^. 4_u_oL_ui CjLi]j_« (j-^JLc c-tH^J . (jjLuiujIj i^jj^jjj 
j_uSLII LilLijt (j^J d -'^ j'tl j'^ (j^*- (yJall (j-^ SjJo-Luija CAla tfi i n->JI 

. I j <i I » " j j i ljj-^>- Lljj I jj** I j IS! i .nl VI £-Ju^>- (j-o (jj/LlII L^jJI f. L>- jlsj 

. -^\\ i ullj ^LJjlIIj jbclILi sLjjs. jj_o L#jjI jjs (JluL^ ijj-ajJI dll j (_£ I 

t_ij_«Jlj (jj jj La-t I j (jjjj-cVI I J j ' a (Jjl— lj (_^<JI 4_yjiil 4-jj J i*C i n^M Oul^J 
^j^jj-ujVl^ ^j^_JLLa_)Vl^ ^j^_u2_j_ujil \^ (j^-u^Jjl^ jjjjj-ill^ ^j^jj j + tlj Q^jj^ i ntl^g 
LaLU-o <<^Ll_J^j^_aj^>> d ^Ki",^-^. LlA 1-4-iJJ . jlSL^VIj ^jl L^a-JI i^j^-u-ujj-illj 

^Cosmos (j-Ial (Jj (j-^ 3 ' j- 3 (j '»"> V (jr^J 

<— ij-i eaj ^1 I J« * a (_g jJI ^La . LlA Cit i^j (iujijjl ^sJL»JI jj jj ^1 j_ualj 

jj£. ujjJlII (Ji-J (ji LdJj LUs^. cjjls. I iUj Sj_ajjjj ,_p3jVI ljjju>- 

1 ^o_&j)j_i*a Lt-A^ 1 ^j^j ^£Luj^^ 1 ^aJ 1 » uu£*l (j^>> ^ qAlaJ 1 <_L_u ckj I 

Lilj^. j»Jl2| tji (jJJSUj V ?4jjJlJ&L^'^I ^ JLaj Jl3 jjl^ ^jJI JajlII Jjjlii 

JLaSLU jjjLj ^ ,_L7c-<-u ^-si ^ '-cAi ^ ^j-^' o-^J • 1 • 

i>j_A I jUr (_gjJI '(jjj J<j '"'^ (j^o-LJIj i»l nUtl (j-a LjI (ji (j^Lc ^> uU 

«Lj_ljjJIj , 2 j \l , ^."aVIj t 4-u^/lj i n II CjI n 1 1 u U (_£J^>- (jr^ L?'- 1 -' 0 £ Lp^-H 

t_dl_L& (j-^-i d>^J jjX. ^jJaj ^jl i n**(t1 J_a£ . cLjl^iIL^J, 

3j_u»ILo 4ija (jr^ >1)JJJ ' " p I <" 1 1 J («ij>JI •^- s >^' SJIj^. (j^. (JjLjij 

i J j " o!j"*>^-^ L5' £ ^J-tl (jr^ £ L»-ajJ-«-! I JtH*'-*-?'^' l?'-'-' (1>^ ^-^h 1 

(j^LiJJ oLal mm^VI j ■ j«Jj .3_oSUI ^ j<cs ^pJI lij^LII oLaLi^VI 

O-aJU a-" i . ilj li i II ,j_a JjUtl i_Jj-<-u (0-^-1 j«Jj ja^Jjl_Lla J-«- : ?<- 1 
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SJL>J jl_Ua_o (jjljJj (_g I ijJLLa (<s-Ij iixL«J! JLp- j-^Lj o' ^oJL*_1 1 

^ ^LcjJI siU. LoJii^j . 3_U-<jtlJ Ijla. Jj-U ^ ih"iiiV1j iajLuuJIj i-Jj£jJI 
4 i "j'ijj « Ljj-LaJlj lilLaJlj CjLlUsLjjJI ( _ ;r 3 2-1 Lc 4_uSLi! ( _ ;r 3 J-oX. (j-a j^s- 1 

<ua Jl».jj ^oJ (_g jJI o\aJ! . J^LjI! Jjtj 370 ^.Lc ^ SjjjijSL^^I ^ 

iOuL^ . LjJlj12j jj^jJ! I jj'a joSLajj JoL-ujI ( _ ;r 3 4j^o£. 4jjl»j ijjj^tjj O-il^ 
w I c 4_jJij_lj(JI ol*CJ . Jajuiu (jj 1^ 2JL>. ( _ ;r 3 ^Lj^Jo ^jLojijJ! L^ftSLa- (jjJ-II 

L^_iVj i^^LojijJI jo^L>J! 2j^2J! I j~ a I J ■ a <. . j 1 I ^" -» > 4^ j iS[ , uVI 

^jVl L^-oLjI Olo 3 1 .iji's tl (Jj^ (j-o dri^' fO^"^ J joijiil IJjjj Cxjl£ 

1 JJl^j (_g jJ! (j-i-aje-uJI j LajJI j«x.jJLi Lul jj it Cjj <i"i i »lj . 4jJj ^Jl (j^s 

.iji-^l a LajLic 41 5 ^Lc ^jj miU ^^jJI dil j «L>. (_^i>- Miittj ^JLiuJt 
2_i_Juj_i^ (^jljLiJI ^..^."11 ^LcjJI (j^s jjlc iJjsjiJ! ^1 I j 2 La (j-Aj 

I j "I Lax L^_4->»J 1 J I ' a J Lg-ui 'N rt 1 ^-H>^ (j-* J ' ' "J J^> J ' " 

Cm 1 11 ^ . L^JjLoJJ-a 1 Laj L^-la ^-^j La 1 ^^jj>. . 3jL>. 2jj^cj e_a| J_LsaLi 

. Lcujji^ (_)ju>. jL^a Jjj-uj/ Lai i LuLujt 

< taj> I L^Lal£L) 3jl_tiaj>J1 tjl Li^ 1 JL) . Lul u it Jjlj L^_La ^^^-S-l La jj>.| 



269 



l_tic.I Lai ril"! ^pJI t_0£U 3j_ull (jJjLcjJ! i_£j-<-u i-3j-*3 V oVUJI 

t Ja 3 a i u ^ a_i_u 4 oLu^ -i 127 L_A_iJLC £_JLlJ1 inKjiyn CjLlLu-4-1 £^_<jj?e_a 

(jj-^-i .iJICJ * a LSLLa ( <_lj>jt)> £_u_a]1 Cj L J L l lo T J 1 aJJt ^Jl>.I ^jtj 

Jo-Sis ^-jL^ s-Loj 4-4-ui-J l_L& j-a^Mj . (j-*Jj JU-uj^jj t j-tj^ljV < ul Cj Lo* j-*_u^i 

jJl_i_j La w 1 C oJLj i LLjJI 4 i i n ft Ij A^jmjJla cij"^' 1 LlLll4-i 4j1 

(J-u^-jJjjj tC..-i£^Ldj iC^Lal_A *.4_lJLi!1 (J-JjLulJI (J_<j_>»j (jj-AJ i4jLoj ^ a ^ * . \ rt" 1 1 

O-Lic (_Jjj>.| cLj^Lcu JJ-alj 4i>.V ill JLs-I .(jw 1 ntl <_sVT Cjjda! SjHi! 

Jl>.jj >la . LjK j«JL«JI sLsji ^ dilj ^ ■ ahxj V j-oVl j .^,1^0 La 

: L$_La j-^J_j '"'Ijl ' ga >i 1 1 (j-* J-^^^- 5 ^-O^ 4 -^ c.1 J Mil JL>o ^ ^_u!j-u_oJ! 

jo^L>. J Ltajj LaljH^.! g^uaX I sLa^Ls. (_Lt3 (j-a ^LlLiISjjJ ^LajjJI j^Jalj^o^^J 
SjLlij 1 Lc CjjJiLj Sjj^t r*C ( n^l jj. ^1 g 1 nil j» Jl£. j^Jolj-La'^! 4_LjjJ.I 

i4iuJL>JI 3jLiiaj>JI jj-ajj CjIjLU! (j-a j-uSLIIj id jtj i u a A i iu 

lLLiI u i*r-iU,l (j^s ■ La-p- (j^-iLa cL<uj .(_gJj£LjJ.I (JLvujV! SjLc! ^J-JJ 

(j^-lj » (jSH- u -'- a J p.L^-mVl (jyJ j^^- A ' p ^ *' A 1 Jl>. (J-UjJa _i JlC g. Lllli-o L i 1 ^st-yus t 
(J_j_j_*_u ^ 1 c i<L_*j_i J-^JI ^Lj_iI 3jLi-ia^t£^ 3jLiaj>. J-*-*- 1 |j Cf 1 ^- 

, l^j mi L^_t^. i 1 ntl jj-* (—5^1 (J^s Cjj-Ajjl tp ^llt ijlill 
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? (j£jUI fDuuuU [PlISjLj £y> 

uLijjj Cr^' <-^t|j (^Jj-jJI <-l)LiLiSLI1 dJJj 1 I m i'r>La ^c-i (J^->*-i ^ 

d)L>.juuaJ1j 4-LilJLf I Cj\ lillj ^L^-i-uj LcJ ^_<j_i_ujj jj-^J-^^- 1 L£j- t -* u -'-i 1 (j-u-L^JI 

(j ii 13 joJ (2>jj-" Ljj>!jL>.| a « j I t_ibSLII ljuk LLaLalufcl Lu-uj^ jl2J 

Sjl_Ua_>J! (jV i4_j_ijJlI! "IflLSiiJ! ^1 (jjjilij p J 1^ (jl loir '(jjl" "i ilj 

cjLaLafUl ^<t_ij^c. a 1 1 nj'ij 5jj ■ aj oul^ Lu£j£ ( _ ;r a cjj^Ja 4 j n U tl 

L#] (jl^J i^^LkJ! l_u<-«_oc-a «Lb ( _ ;r 3 I 1 aj| 5jj 1 aj '"• 1 j 1 u] JlS Oul^ 

JjslSij jjc_b (jl I , ,,l I jj j . Jl>.!j (^Lc ^.aTbe-a 4_aLjal 4-*$X\ 0 j-LajJ I 

. Ij J X 1 Ml 

(jjj (Jj-^JI J^-i-aJ 5jj J i'C ( ii^/l 4jjSLo J-^J-a ^-ij^ O^' -^J^ 

4a^L>JI 1 nil (jjs (Horemheb) c^jjujjj* Q^j^JI ci^cj Ji^ q\£ 

(jyU-i-aill ,jj jut jjrtJ • '-'J'- 1 *' 1 '^ l5J>^!-^' (j'vl 1 .i^Ul tiuJI SjiLc! ^jj J-so (_g Ju-u^/l 

Jj^J! (j-il j^o i_£j_Jt (jjsjJLa . t_gj mi j II (jjil>JI ^jjLj (jjs J 1 r-Ti a 1 1~\ 

J_La fiLu_o jLji-a J '"^ d i n ta^w ^- tJ JuLojJL I ^^j-l^SLlI ^j-ajJI ^5 cbaj>J ^j-jJ1j 

Luj_2j (jjSLI! ^L>.j (_)^*-<-u (jLajJ! ^Ljj ^j-i-*^ "'j^h^' jLa-iiV! » ciijjls. 

j_usjG (j-o Ijj-uI JSLcuJ j^jSLII jjU'll (Jjjj) J-aJ>J O^' Cr^ 5 * tl^jJI liijj J-La 

Sj)L«iJ (_gjLajjV! ,_j^lJCl!! Jjlj <13i(jj<_a j-JlC 1)8 1 JSLii (jj^r 1 Ui^-" (J^ 
.£Jj_aJI ^ (j^jjJijUjJ! La^ J^(j-^ ChS-^'j CJt!- 0 ^-" j»!>UaJI 6^3 
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^cj t La Lcj ' a_iAta (J£Luij j Li] 1 (j_a I aj^ I Cj La^ljJj t_d l_L&j LLfc cl) I Jjj 

(j-a J-^l CjI j JLufc j-La^a i " 1 1 1» La 3 4 K i"i a SjLU (jjs ^->lj^ ' " ' 

3_jjj_cJI jl_ (J! 3j_a Jjl I «" i"il 4jjL*JI ''j^-" (Ji-I-S ^£ . 1 uJI 

(j£j j«Jj . r j * a 1 1 j j* <j-° lItH?" Jj' • (jr^ < Ll«IxJI 

JpUL] c_^Je-<-3 £ ^H > • dil— i-jL^ 1^1 jl »J i^aJ I w 2 I " " i_^lj£ (_gl tiJIjjT JL>.jj 
j_i^jLLc j_ajj| * Luij^ CjLJujI 4_usj*JJI jlj^^/l I (_y3j • CjIjI a i ntl 

t_^l jSLi! ,_^>-^l-!l jJI «I_LJI jlj-a l/^jj-^tW-^ lsLh^' -^^j (j- 0 d L*-SS 
jijjsjJ! (j^s L^jLjjjJtA 3j_uSLII ^^*_l!I ■*' '''"■ La (jLcj_<j/j . SLpJI JlSLZulj 
(Jj^jJI jlill ^Jl L&jljjst-dci 3ijLa tijIjLaiijV duUsjjtj jl ojLcIj 

jj^j cLa-iLSJ! «La_Lii£LII ^^jJlII LlAa .4_La Jj^s^l ^fl i " ■ c^jL£ i_gj-JI 
jj^j CjIJljj iSj-jil^ j-t-£sl_t£, (j»a 3 JlJJl>. j-Ia-a .~«tj Ua C'K nil ^aj*_Ll1 

aIjl>.| clil j j-k^a CjljJa£ O-a-i 3jjL*-a (j^Lal (^^J .^_a^e-Ll! (j-a 4-JLj (JLl»-I 
Ji^>.jJLI i -il • ■ gall CjljJaill L#jl . IjL) JlSoj (jl (j-a I JL>- I j-u^ j 1 1 s~i I 

SjLsoJI (j-a t_£l] J_a j-jJtj-o ^cJLc jL£ L^-Lu .t i^l ^aSLlI (J*C uu i u (jy^-II f*^*-^ 

.^yJjVl <_p=jVl jjfc JjJj«JIj 
^a-uaji^/lj (jLLJi! CjljLc Lgjjljjs. CJ.il.ijlj c1ijljo<j il (_p3j^/l O-SILjIj 
.-<! I^_;--I Ij W ^J*^I j-^-tl d K ,~, , I jj'a d uulse a '"■ ii^ ^r* TJJ Li^JI^ 
jLjIj L^jjIj^s. J-SjJ 4_ljIjuJI (jlsjVl (j n a i"itl « jjJa J i nf j .(jJjVl 
OJLA Cj^Ij .jj^lj^JI (j-a j<s_a->JI C^JLSjjlj . Jl^iLjJIj (JjO^'j ' fl-Lal ^J(JI I 
jl Lj| ,",tl cAjJ Laj .(^jVl J-><JI CjLujL>. ^j- 4 - 1 'i'jJ^- ( _ T J I Cjl_LLaj(JI 
.(^J^/l CjLUjjJ,! (^ cJitjl IjLl1»j ji£l JK ull LtA - Iaj.2 ■ all ^1 CjjLc 
iCjLjJj^>JI 0 taj *lj .( ijl jjl (j^.L_aJl ^L-a^Jl ^1 jL»_lLJ jl-t-iS (j-°j 

CjI ulj La ^a_i (j5-3j (j^-IaJl ^Ja i (^ji^. 3j_Sjt_a 4_uLj_a_j^ Cj^LcLoj duJL>.J 
d L ^. A * ^L^jj>. 7r in \ 4>JX. (j_a ^* i (jl 5 a \l < ^ 1 1 * i",f 1 , ,.l 4^jjj>. 

CjL1jj-j>. CjI ulj (j-aj-JI JJIJ— a ^-aj • ^Lt-u_>JI I J_A (^jjS CjLljj^>JI (jy^Ll (j£, 

cjL-Lj_a£LijM cjjL>.j .4jjjj LjLfljl ji^l J'C ."ij LjJljj ^nn (jr^ ^j- 3 ^ lSj^' 

r I ^" Wl J-t-ia ^ I r 2 II ^| , uTi i ..VI CjLlL^c. ^a ji^l Ojs>!>ij (_^JI 

v^jjl Jjl j -ji^l Lj- 1 n't i-.Uf ? J JSLAj Ljxti flj ir.-V i ..') ^pJI ditla (^oxtaJI 
Cjl_«_a_><j (Jj^e_jj i 'I l^j" i n_) (jL£ 4jV Ij-Iaj (^j^l (_gj^toJI »l i n -»JI 4jjj 
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,(_j-!sL>J1 La^Ijlc 3l_j_>J! cjIjuj 4_lL>J1 3j_o*jJ1 cjLjLjJI oLtiu ^3 

t ^ W CjIj 3j_JL*_« 4_lL>. L^jIj j jj-* ^ ' ' ^**' 1 Sjj-ila 5^3* ^jIujj C-uL^ ^^yllJI 
S^JULLa ^Lu>.t ijr JI 3jLj>.1jJ1 d j 1 >J| CjLjj lAjlJI Cjjjiiijj sej a 

.^o i .iHj ^JJij-JI ^ If Ij-iL^ (J3^-I1 ^j-t^aTj < " *j g taj . Lj^L>J1 

4 q V I *r-l CjLjIj-o. CjJLSJjIj . JjL><jj 1 ' * ' ""'j 
Cjlj CjLjjLs. L^jjjij LUsj^. 4_o- CjjJj 3j j i i <a CjLjSjiica Cjj^Jaj 
. 4jJjV| ' " « I ta-j-aJLI «La d j uU JjLjj/ (_£jj5cj Lg-Sjj-C (_j-3j i tUL^a 4jJac I 
Jl-«jj i4-j_L>J!j 3_£j_>J| ^ aj. 4laL<j/jj 3Ll>J! Juj3 (ji^. «L2jJ! I taj i ulj 

CjLj! JJJ»- Cj-l>OJ CjIjj ^1 JjV" i J <■". <iU"j i L^al jjsi jj^- L-aJsj disc < ir->lj 

Lalll \ dim jLji_a ^ ui£ d i u ta^w 
^^j_u in 1 4_lSLIj . LJL>. dJJjL^ t4 j <a 1 q Sj^Ja i ^JlLa tiJJ!i jJLu 

< ■* < ajj £yz , Lj-i-^j ijj-^ ^1*-J1 d a ui^ 1 o 1 1 ^^jj^SLII jj taj 1 1 ' a < a J Jjw?E_a 
^jJaljJ! (jjs (j^Jj • I nlr IjJai. J*C (_g jjl jjU'll I j-fl> j_«j jjt 
(j_o 4_ljIj_>JU jju>-j|j JLi^J! 5x. 1 r i > jj! jj jj>. I (ji (^yjjSJ! jjU'tl j^^c d , ^.a 
(_Jjj>.| (jSTLal ( _ ;r 3 uilLLfli QjJJ JJ3j • JjJJlIIIj (_yIaje-Uji i L^iS^ (_p3j V! Cj L^j I se a 
I j-^-Ij • LjjLjjC. i^jj>- I -1 c 3 j g it? J2j V SjLiil CjVjjso QjSLI! 

,»L»-uiJI Cjj3L>. lB^-^ -1 '"' ' a * 1 

iej ^4JJ*-o j! jn^i'i (jLl t_<Jj^. ^>j(jri a LbjJ J'C Jj3j 
i4j ,jpj i_4j*jj i ! jLJu j I <_3jJl_a j-JlC o' -V * '(j^* - ' * i J " ^r!-^ 3 
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(j^o 3jl>.!j ( _ T J3 '"'I '■»! llj 3_jjL^jGJ! L-i-ualll (jla i_dJj £-aj •«(^ L -' ; *"'" 

^jL>. (j-* 3 J-^j (jr^' ^ O J&&^*aAJ cLilH^t_a Jplj-Ls <Jii-a_l < 1 Sl^l Lga3* 

4_jl_3 i L^L«-ajj*_aj 4jj i^i ill CjLoLCJI <j1_i (JjlJ- 1 ^' (jr^ ^J^ 1 ''"'J^ Luj^ 

.jOjLSJI 4jI mi" II £-a Sj^mLi 4^jslj L&JLy j i ii 

I j_A (_j-Lcj JaJLa I i ^ a -J-^l O^-^- 0 er-^ J '"' -^J-JJ (1>J ".jcjialj (^yjjjijl jdl 
La tajj jJa_3e_Ll (_p3j»_*_aj J-^L (j— (j-uLUI JL>.jj >j j» < aJI c_*£^SLI1 

jLJLa <LLa ljr £ j-i-T LI mil JlJO (jJ dJ-iV ijj^iiJ lLLuji (jLvajl i—ito-l 

l_Lij^ ^ S j 5 >J «Joj_i £_!LLaJI ijJIjj^l t_gj uijJI ^tjjLlII j f< «j (jl 

LuJjLkJj LtmfljV LcjLVj C^jL^ 4jI JLill (j-i^ • LLa J-^' Sx. ^ASt^a r I ' 1 
i(jl-Ilj-><-II (jj iLu^aJI CjLcLuj. ^1 CjLVoJI ojuk i."il(i"')l dil j i3j_JuLAI 

Jl^J i^a^/La i (j jlU-Jj jJI ^^1 ^Jj Sj-lLi^iJI oLUayi i n I La iJjLJlJI ^1 

^^2JL) 1 ♦ i>>1 jj ' ^ ■ ^ ^jt La (j^l LLo-laJj . A^qjeJ jj- 1 jJI 3jjI j 1 i* i nj 

4_j_LjI CjL_j_aJL>. jj-* dhO^^ 6 "^^ (j-"Ll!i jj-* CjLc^_aj?e_a (J o i"i" (jH-II ' (j q tajJI 
«Lu (^yi JLi^LlJL J'C i"i" ojutj i La J'n i"i_i L«-a J-o-tJ isLatitA 4_l3LSjj 

jjj/jjj (jl JU ^La i^LajJI LJ <_ Ti'Cj t ii ^L^ I jlj . L^xL ■■ llj 4jj null ^ j ■ aie uJI 
.41^ (_p3jVI ^LaLCJLl (_gj uu II ^jjIL>J,I J n i"i"j 'J-^l (jr^l LtilsiVj 

j<u-uL2jj (ji ^jjjLlI JjjJI (jr^-J • >^jJI f'-^J 4jLpJI (2>C- J-J^LI' ^tnii i—Sjjj/J 
ijj>. I j-'iS • J • -* (J^ La^ jLl>JI (jQj ■ Sj-iiill Jj jJI J-a L^jljijj 

Juu LlA ^jjSLu-o jj- 4 -^ • ^-i- 1 -" cAJ^-a 4jtx^aJ ^_Ll3 jj- 1 Jioj*. j_a ^ mi ill 
jCLal i_gjJI 4 j ''r-ij^fl Ljjj^ jijL (J^Li. (j-Sj ^O^' (j -0 D^J^ 9 d « i eaJ 

4_Lj_LUs j SI i ea a Cjl_i^j-a (jLa (jVI Lai . * ( _ ;r <Iu LfkjjLiu joJ i4_uji jLJLa 4 , 6 
■ (j i na i"itl aI lal3l j-j^. 4iulj 4a]5L<-a (^i^-ij O^J^' J- 5 '-'" 3Jj-*Lx JJC ( , > J ?^ :> <J' 
4_ujJll <_^l jSLII J-J-aj>- I j 1 1 i eaj i LlLc (jjj nul (jJjl ' "I .' Ll«j3 JL3j 

La p jAt LjIJl>.! ^j-aa- ^ylll Sjlj i ntl 3_JjJL!l *IjjIsV| dJJj iSjj^J.1 (>J(JL 
i Lu^j^ ^jls SLl>JI Cjj a" i .ii I jlj . 4_ul JL>-jJI j«-it^cLvux C^jj>.j ija^Ja^. jj Jj 
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(jl 1 * * , ,.| : L<j_a ( ^_i_i_<.gJ Ijj ^ ui a ^c-j-L^aj c_3^_<_o ijr lL>J1 Lt-Laj oj-^ 

^1 jo i .ill <U3 Ljfju (j^jJl 

<La jL^e-i-ca-1 1 ^ JJ 1 j < ^ 1 1 ^^LLsl 3jjjj>. t jj-aAlS .^^S-fij ^jLus jl_j_>J1 ^jl 
4_Uj->J1 (J-"JJ)>JI J^J^ ^ L^j| «L>- JJ tp ^lli 3^-11 (jj-IJ J-jL-all JL_uj^ 

^5 4^ JlscILuiXI Lg-uiAi Lo*jJjj£jjJ1 jj-a Jp-tTuJ <(j-o>.L)1^3j)> ^-LtSLiLs CjLt£j-« 
^LaJLir". ,.U jblj-Jlj . ..^Ul oLj_u£ dUlx£j .4jjij_J1 SL*lL_uV1 gJUa 
O loll ^ j it-^l^SLII ^1 4L_ujJLl 4_ul_Ua_aJ1 oL£j_U 2ullj_a ^ 

jJum^\ JLj^GJLi *^jU.**r , ,. \ £j 1*3 LluxAjT jJla* £J Lo^^J j_tSjJ 1 QjJb LLaJLseau-iil l^j^ 

SjJLi jJL^j l_£ (y-u d ■ , ^ 1 1 4_u3jJLl! Ijj-c LtTu-d ^jlJs 4^jj?e_tJ1j » i£l 

^_i_ul_i VI i 1 1 d * j t V 1— LjL^LtluTt^l ^ji dJj Jj-t-uj , j^jj^ JLt-u jj aL-oj 

SLtrtU (jjjj^La ^jj-Jla 4jr a LuLsLL^ L_ii]ij_) i_3j_i_uj 4_j_l*ojV1 3j£LII <_ < * <**> 
^j-c ^j" ^** r Ljj 4 L^jISLujj j^psj^LI I * q ^ A £-j_l-u ^3 ^jJI j-Aj 4Cjj_<jJJ V 

3Jj_ALa *:1j_t_u f.\ Le3 all mi^**! ( .il ^jl *^J^>-I j^^ 0 ' ^^tH*^' 

4 4_lj>. Ij d^^r.T I Cj Ij L^_L 1 jj a * (jji j-uSL1 1 ^ JLjbl!Lujj 4 3J j_A Lo 
\jJt JlLa (jLa ^J^J (J^ 3 ■ (j S-ifla- '-^^J ^° '-^Ij 

CjLjVjJI j^yfl <LijI LtaAJI ^Ul 4_ulj_uii . sLalSilll jJGjji (jj^ (1>^ ^Jj-AL^ J-^ 

jL^sjVI S_Lil_«J.I ol laxlb Ltlijla Ijlj ,|jl>. 3j_u^ 3j^j_usVI Sju*jII 

j-ILlJiI iJJt • C - J 'j-^' (JrA 3 J-^' *>tP"^' 0' '(j'jj'^J-u'JI 
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a^ICi ojljjl 1979 aLc (jji j-o-Vl j^jJ! 

Sj_jLLJI £_al_ij_i 5 a I < ~ Cj.sl.sj! La_L<_i ijVjJ jLjla 5 , I jIjlSxj 18-1 /i_3 
^-jjIj_i Citi <1J (jl J-Laj .jVjJ jLlLo 3 ,4 jLt ii ill 16-1—3 (_£j^i-V! 4j£j_LaVI 
CjLjVjJI (j^s (J£ ijATilt jjj SJjjiLa j_lC CjL£j_«j i-^l jSLJI i_al i"iC*r ( ill 

1970 (^Lc (j-u iSjLaHll CjLjVjJ! Jjja ,j-a ijJLill Jjj i .1 fj\r ijJ^titA J's ifuJ 
7 i.-iriK* ^yjJI i3_£j_La">j! 3_Laj2JI nil I junjj I a i a 5 ^ 1975 J 

. jVjJ CjljLJLa 

. 1980 -1979 ^-aLc 1 gjlla! ^ ^^^j^l Ji-jOJ! 3nl<" (j^a J^t ^ 

jJU! (jLa 3j\aL>J! Lgjjjaj 3_JL«JI Lj^-jJjj£il! ^ i ii" 1 1 ^IjLa-'n ..VI »j i>> ij-sj 

i a-C Liax 'I i --»*at -5j-5j-a ! j OJ^i w ^ i^aAJI i_al u&j < nVI (jlr (_£ jJ! 

(j uS! » L k_XI j£LJI i_al mi's" i .J (jlr (j-^-y j^J- 5 l)^ o' dLulj jJ! c?'^! l£>*J 

I j 1 1 <j_a j_iii£L!l iiJI_Lfli J!j-J Vj iCjIjVjJ 3 < j i .m (^jill \l . .V.aVI ^Ir 

L^-La L$_> i Jjj-u-lJ! jl <_ i j i > 1 1 jljlj jloJj j«J 4_iSL«-Uj <L»^XI 
»Laj 1 VI cjL£j_aj i^jjJL! ^Ja i ■■ «^ly, . ■■" 3J!jj>JI cjLijjJ! 

3_a_}Lol1 ^j^ljJI CjljLil t 3^ aJ ' tjl'j" j o all j^il i ii 

, s I , a a 1 1 ^1 Sjjj<tl Cj^L>.jJ! tl A K* jjj .sLiiiaJ! ( _ ;r 3 mJj^s- I Cil jl i 3> (j-a 
SJjjtLa CjL£j_a cUaLx^jj jjjJLl i— al uij^Ij 'j -1 all =L*j! jJ! JLcl ^aJI 3^l^lj 

laj ijr a cUSLa-a tJL5^ ^-^ri- 56 - 5 *(J*-^' l) » ' " ~" c>° 

m^J^-lII (j\2>- % &-uA\ ^j-i ^a (jSLjjLaljJ a ) all * jo_aj jqJ La ijjJa 1 1 o 1 1 n^w c_<Jj-aJ1 
(ji^c Llfli Mjj^i-I sLaio CjLvLv «L«u (jl ^? ,J (JL»JI tfj-fli ( _ ;r a (_^i>-J • |^i Liiaxllj 

^L^Jll o jjt i— aj i ii^ 1 1 otlaj i I jl Liu I t'\ "u (_g jJ (j-ojJ (j^-Jj • 

ijj LLfliJ . jj LajJ V ^.iCiJe.0 (jr^ < l-l^ L>J, I Jj-r" i n a 4jj1/ J-fl>J • ^L>. I j» I ^>L>. Lc 
' d » * ' lJtJ-* A5^?*J ^ 'tj^-*^^ Ij-A (jj-a 4_u_ujilll 4_i^jJLl SjjLaJI (j-a ^j_i 

^ i n's u Sj_u^ (JLx^-l SjL^sJ t_g^j j i ii njjSLII (j^. (Jj^tlll jl jj>.IjjJI ^1 

^jL>. (_5-JI j ^ ■ N ' L_a_La^JI ^IjMLlVI a 4 Ltiajt ^_ijt_t-a (J-uSLjlIIj . ct_a-$_a 

((^jj?c_lJ1 ^Jj uj a » jjjjjj-ajjj^ i. i i n-w JU (jl jj^La-l La ^Jl J 1 fiLj_uajVl Sj^LJI 
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L_tLt^t_ij i^jj>.t jqJI ijr 3 Ljj-iiij JLo^t <J^j>. ^_lo_u_u 

LuljJj (J 1 1> uo (j^l (_g jJ! (j^-H! f_y£ 4_uj/ (j^iLa 3 , 6 (J^a (jl£j_i jlii 
1979 ^ 2U_.^tl 5j j mhII ^-LLaJI <U£. 2_«^.|_l]| jJI cJaia 

I 2 <-j j La " j»ljLs! jLjT (j-SLjJ (_£jLa 4jj ijiixll 2J,|_C OJL>-J 

Jlj>. (jj-S^-J Jl^ J_9^' tjl i n 1VL1 4 j j i"i (^jl^ (^^JlS jjI L^jl Jl2jjlj jLajJI 
(j_a ijJLa^lj^ l_aJl 380 4_al i u a (jr^J • y^ 5 " O^J^' O^-Ly?"-^' (jj/LlI! 

j<s-<j/t (JjLij 2 tx^t d jlr I j^lUij .^. .tl jjl^ i_aL>. ^La i ■■ " i .1 ijJLLa dl! j 

I 5 (j-S J i 4_uj/ j LiLa 4 , 6 i £>_uj/ (j ^jla 3 , 6 ^jjs Sj_u^ 3-3 1 i ii a I I « La 3 J-il 

. 4_u_u jL_J-a 

^j_C^J1 fit_L%.j— a La_i ^j^SLJI Ij-^J I j It a 1j_u_or»o (j^^-s La_il ^jj^-t^ 

(j-a ^ iAa. VI (j^e-l La J . I u mi ! a i_al u&j i u\ VI I JLjj j«J (j^c-ij .^IjJI 

(j-a ^j^j^LJI (j^j^Li SjLiX. Lul SLgjIj j»^5c_Lll (^,3 (_Lal-U ^_jj*-l!I SjLa 
SJj^IaJI 2_U.jJ| Ja-lj-a J-ibjj hZjIj jJI jjU"^aj<A"^~ll 2 ^ ty, ; 1 1 oljjJI 
LljUVj (jLs ^-j La II jj . JJa^/l ^ Ir (j^=-J Luija^a ^^^11 I Jj'a ! uu 4 _ =r ILl1 

*LLJIj jlj^uVI ^ l-^>-lj LaK^jVl 

.cU^. I ULu3l (_gjJI ajJII jjjT i .itlj i_jj>.jJI oj^JI Ij-^J L^jjj 
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jj^jLuJ^LJ L*_Lo j^^^I 4-ya-mTiJI ^J^eTn-uJ i_3j_ijj LL&J^ t4jLijJI i ijj 3j_a_<vJ Jl ^jJ <_fl^JU (*) 

.A^pJLI-^U^ r.^'TI (2*) 



J$2l 4*&ltg*t$A 

( ^j^^ij-l La) t S^-u£U I ^LajVl o-^-K? La-i^ (^^^Vl ^JjlJI 4-tUi ~1U,^,I La Ijla^ ^jl^L-oj (I) 
j_a CixL>jS\j 910 jt 1.000.000.000 : j_a l^jjla u**M' 6^ jLjUI <Lu>*JI iiUI ^ 

.1210 3 \ 1.000.000.000.000 

jl j a J^fl t-r-u^iiJ j-l^ Juv (jJJ 3L*^ <GLlJ, -il-S>J j*"' ■ -A I p^-UI j-4 : L2aj ^j_<_uJl (2) 

. (^c*-^pJJ) '■ <£l£& < i « *t 3j 

J_la 500 jjj-di o' j^-j 4_aL_uJU <jLs t J^JLL dilaL-JJ (J-uj-3j jl «-iij>jl lj>j^ (3) 
.<Jj-o 25000=500X50 : 3 ^SU! <jp* Jl^Wj 

. (jaj^pXI) (J-ttiaJ (ja 4jI=u^J,I ^1 5 XII ■ La j taaJ I Lg.i3 j^Iaj ^^ill ^^jfc cUaLaSLII jj uaJI (4) 

j_*_jJI_j »L_L<JI t^LjiJtj (jp^UI 5-tXuJl ^xiuJl (jh*^ (Muse) £-<^>- J LjjjJ>' (5) 

Ljjjfl 18 jUu_j .gUtac^a Lj'^Jj ^ylojjjJLI JSLjJI £-L=<-3_! L^-tUi Jj.^. — tl ^jSUp 4jV < *J \j£ Cu ^ ■ ■■ (6) 
L:r £ Johannes Kepler jiLi^>- (J-l3 (j-a jj^jJ-J. I c-jU *tl ^^.u jJ^j 1 oLjLi£ o-ajJtjj-ul 

. 3j-a J^f i_<£ljSJI 2lS^>. 



iaj^jji SLpJI JtSufu! Ljttic-a (j! (a^ J^j^jJI) LUI JjLSJ jj^jlSJLI l^^-oJI <_iLj£JI ^ (I) 
djV^L>wLI I a-i-u t 3 j o ffvf JiVl oLjl j-^-JI (^i^ (jJJ O^lj t ^L*JJI ^ Sjlaaj dul^ 4-JjVl 

CIjLuISLII (jj Jj-31a SjjU,.,Vl Lai .^LaJI (^a c*jK L^jl t_£l JJ|>3JI ^^Ls. (jj] 4JLUI 

. (Pan Ku) j$ ijb 4JVI (<u-oj*. i^jJl J-4-3JI {_>a CcSJLv Sj^AxII 

ijlj ijj-uJlSJLI i_jLiSLII tSj-i j-uSL j ^jls! ^j-a ,_jl3jVl (j! 0^3^ l£ j ^>^' > j " l£ o- 0 ^' 0^)-^' ur^3 
4-l^-jLJI j^jl^JI ^yfc jj^^iJl (jj JL^ 4JSLI^ 1 L_llVl J^L>- cJgtjj c jj-^aj SLj>JI JK 

jS L^jLa i L y J '^\ 33 ^jjgjl J l^a-uaj jjylll jj-UlII <^U-c t 4^ju ,j-u£jLi V jl£LaVl i jjL4c^jlS' I i]j -j-^JJ 
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■ ^J>-^hJL l-A-LUj L^>-^ 4jJ 4jj dioL-u^J _j ttjfl u ■ <Jju*-lm (3*) 

4_pJ! CjLuISLII ^jL-u 4JLa.il i kjlgj Lj-Lu ^LjlS! 4j^Lj t j_a cLaJj-o 4jLa.il CjLj-o-U^JI ^jJ J-^-jj (2) 
4J_a ^-m _jL-ujVJ j^^JJ jj Laj a ' j S fl t, I r^xmaJI jj! CjJLJI p ... ^11 jjLs I a j c j t ijajid ,j-\_<i_i^a t j_o 

. (^ojv^jJLI-(|jLc.Ljj tjjl^ ' flJ^qJJ £-LajJI JJ^aJ ujL£ j Lajl) t jjjL<-.-uJI 
-t 1 1 a flll j^Luj-^jLjlJI j^-i-uJI^ t j-Lan-u^!_g (>U>.j^JUAj {_ya eLaJj-o j'j-a (jj-**.? Cj Lj^SLt-uJ I ^! (4*) 

a i t fl « 1 1 ^jj , II CjL^jJJ ' f l£> flJ ^ ' ^ I e3J 1 1 CjLlLuJI 4jCj-4J*-a jjfc ( _ r A-t-uJ_g * <M ^" . ..VI (3) 

j-^a (j-o 3j_iJlj*. 5 J 5-j CjL_i£j_a tj-t-tS^-JJ 4Jaljo cdJj J^flljjj t(^J^JI) ■=» Laj ■ - ■ .il j^a ^1 

.6*>.ja£l) .4-3 Hall t*Uj Lill^lmJJ t (*LlJI) 2Lk_uaiJ 

dJLLil (J^^/l (jric^ 'O^J^' -j .^«1l *ljj>J (j^fl ilijLCLa j-iL 4_jjIjjJI Sj Mill ^JLu (4) 

t^^-JI cjU^Lw ^JJ( DNA Ljj) oLaj±*_A jj^a (J-5-UI (j^ ^j>" oVL* 

c_jLi£JI tiUj £>c Lalgjc^a 3jj-Lui c_jL£ ^jl^jj-uj (MitochondrionLjjjLjj^jIljji) 4j^_pJI djljj uaXI 

JuaVl Jjjt-11 ^jjU'll J_ua J aJI ^jjj dllj JJ~uiJJ . Lgjl j> 4_iL>JI 3| ^ C1iLLl>JI Jj^ jj-a ajieluiXI 
Cjljj_i^aJ,l jj| 4ijL5JI S^SLaJ I |<ue-uili I JUt^ .^j_»JI_j 4j^jj>JI Cjljj-i^aJJ ^-Cu-Llj>JI fl^uJi 
4^^L«JI t j_4_J= 4_;_L>JI ^jJJ O-Uot («Ji ( 5 j-j^ u m j t" <-tl jj ^ La ^ CxjK 4_jj_lj>JI 

■^11 ,^.\/\ {j\2Aj3>- I J-ILa ^1 ^ " 5 i ^* **■ I a (j LtltjJLJ (j\ j I j se fl " l^lC ^^/Lj 4^3 ^IjlJ I )4^j^_o-<M-i-aJ I 
4_jJLa_*JI flj-jl t*r\-5-ui L-Ll I i j SjHIIj jjJallJl ■ t j-u..-aJI CjljLJLa ( Jj^ CtJjL>. (_y^!|j(Lf^J 
*j_tli_! CjJU>- i_£j-J! JJ t-.", II 4_j_Cj_»j ,_^i*IlJ,l Jljj-uJI ^jX. i ilj^jJI LajJL (j! (j^-C-i 4-tJ j-n-a-Li-uJ I 

.^oJv^pJLI-Sjjvl^ tjftC Cj_ajJ*Iu-u1 jJ ^^^l elLtjJJ 4^JU sLul^l ^jjj O^-" 1 - 1 * (^*) 

L^-oXc ^jSi-ulj (jpSL] *l_a_ijJI I flj" Cjjl^ 2L^JVI {j\ j-lIoL-u^/I jj ■ (jpjJ' d ^«^VI (_3.1i (6^) 

. AJ>^_ii |-^_JujJ I 

■ ^ajv^ll I -Cj l^p-a^L£L] I CjLla ^jj] SjLc LljL»j! J ^yjJI SjuuiXI -i'jJJ jLjiTuI 3 5 ta I fl (*) 
(jfl CjjJj_laj1 jj^fl jJ-LmSJI J_l3 ,j_a 3j_a J^l ^j^fll (J^ CjLuJlXL Laj_4_c (-iljLjJI JoLujI (l) 
^**' <LaJj-a 4^3 t Laj .. >j . 1862 J 1845 ^j-aLc _/u S^tall ^-tlLj t_$jJI «(j^SL3!)) 4jLi£ 

«5jt-t-ila ^JLc)) tLLJi^j J-a-<JI ijJ^j'^ C^^j (_dJli Jl»j_j ( _ J j^uJaJl ^jjLlJI^ jj^IjjLsJI 

-j^La <_tj JlcJ pLSoJ^U 4_ul Ja^ diL^j-a 3jLc C^Slla! LaJU£. 1986 ^Lc ^ CLiJljw La jl jjC. ^jJjC (2^) 

. A>.^xXl 

.^^j^XI-^Il^ 3500 yell 4J-ajVl jLd! (3*) 

o- 0 j xl^ 11 tj-a ^jJLj^ ij-j^ -13- ^jJI 2uJLt£ ji^l J^LlII (j^SLj ^j>L' ct^ (^) 
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j_ffc CjLujJJ (Ji-jG L-xxmJ j^jJcjjIj CjJL>- j j - " j,-!^ 4_l^Lje_<i J^l <jLs i_3 j-C^ Lo-u.ua. (3) 

JjL J< uU jC^: ^MaXI SoJloJI L_llVl i rt^'la J^jlj (^jJI «ljT» 0 '.IjU,,.VI ^<uiJI <jj (4) 

■ 4-tLLJI jIIAjlJ ^j-jJI S^-lJjJJ ^1 ■ LtaJl eL4_=-o jt (SjjfcjJI) (j^j_Li^ 'WjJVI 

. (—dj^Jtd i (J-Sj! ^jjjIa t j-u^ljj ( _J_SIj T 4_u-uLLtL ^Jb (5) 

^jjjLt-o jl (^y^Lji.j ^jJ (j-Aj i .i^p-JI Sj-AUa lJ7 l\ I jl-Ti-i-ul (— fllglaVI Jj LajtU ^JiitlL-uJ 3 1 jf (6) 

.(a3»^jXI) 4_ij\j?La d ^ j 5j - u JojJaj*. d 3t la i j^^-l-C- j- :>tJ tj J S • ■-• A 
4_i£LlAJ15 i tuS&il S|j1 ^jJI (Ji-Ju (jr xJI C1jL>.jJ,I Iji JJL£. jjfc oJJjjj 4£j^>- j tiaJI (7) 

.gJjtAVl XhUa ojljjl jjj^JI _i1 _sj I LcKj .2LulMl5 3 J lit I J-u-<-u 

4_£j^a jjja C^jjSjj ( 1979 -1978 4j*j*Lj 4jSj-la! C*jl£ ^-uj m & JOJ jj L ^LiS^a (1)[(8) 
3^_J_3 ^ ^ I i I " 4_3L>- j^j-fl I j *' fl ijL-ljl j^j-S-J (J^>--Lj J-l\-u±A 4jujI_j 3j_AjJI t <Sj^ -^J 1 *" JJ-^J 

( _ 3 _a 4jl3jjJ,I cjIjISJIj^I j-uSJI jl>.^j^ . d -i- U , {J lc i a j j k 1 1 SgLmjs (j^o ^ijJLi Sj ^ • --^ 
£>u (jlS cjIjISLIiVI flj-A jl^I LLa j^jjj jSLII i_sLi^V <U5LiAAll cjL^jJ,! j>1 jlc? 

' J^i ' ^"N ! Ajlifl (^^cLjuIul (JjjLj^ jL^JV i i _yi^JU& ^JJJjL 4_l£jJ,l Jji^-jJI JjL-u_a JL>-! (^jJ-C. SjlJJ>.jJ,l 

J5j^e_t-u_a (JSLtliJ Cj-Ijc taj JoI^>j3 13^5 Ltjlj^. 4jjjjLo ^ « La ^ Cj ^jjpLui I _L3_J . L^jJ) Jji-jJL 
4j£j_La^/l uJjLj_=»JI ^^se-ujja (JSLltJ OoseiaJ Jal^_|^ JL^jlUI J . Sj^jJ,' 3 JLflLiJI ^L>-j 

djL^jJ_3=-a ^ dUj JiUp jJ^ (jH^ '(j^- l^l (Jjt^ll l)KXI IJlA ^ (j^SLj [jl J-<C^*J V(9) 

tJjUl CjjI^ (J^S ii— tSjSUI \j_St (jyic La ^jj jjfl djjjlaj 4_J^j 3l_p- (jf Ljje J ' ^'j^^ <jr^- 

4_i_2 <IoLuj^j 4jj_(tjj>. 3jj_i^aj LtluJ (j l^ ^_ys j ^ I ^«-L*JI jjJaJ jjLfl ^JLaJI jp^gitu-t-u 3Lt->J1 

59 j_sej JjLaj I Ju*. Jj>i3 J^' i - f»5^J L LK SLLaJt^ 3 •<- r ^' J^' _9 f>?-^' - ^> > * 

ij^ jL^JJI {£j-i ^ (J-ujuIuJI (jt Tl>. j . ftl_6_t-uJ! _jl jjSHail ^JLaJI t j_a ftj^j-tlo l^^- 5 L'-'-^'J I Lojj 
4_i_3 t j_a ^>_a_JI j^^fl (jj LullaJtJI jlj-J La L^-La ^J-J ^Lfl t L^J^ »La_i_uJI ^ tfi j-lIullij jujlajJ Lt^jj^ 

cQiaLijj^j ^jSLa^ SjjtjJI ^ la ■ j^yic l^^-^'j ' ! j^- < - u -^ ^-^3 3^3 ^3' "333 l$3^ ^p-'-"- 0 d ^ * a fl 

^LuTli-uI t jSL«j <-j SjjjtS auClAJ I &Ljj_uiJ1 Cjjjlaj lli]^ >l5>*-*I 3ju*jJI ^Lmj*.^H_g o^J^'^ t _j-u-a-tloJI 
l_j|^ - - 1-> 5^ L_jj_Ia_j tjjL>ij aj_m ^j^Lo^l ^ jut tj^LJ^ t*Ljj_jjiJ! c^jLla uj-tc- I jLxTlcI ^jj*_»JI tj^Laf 

t^tjoMI ^dju I j] S^A^JI ^ 4_^jJI CjLuISLII Jji^ 4_Je (j^SLj ^jf tj^L^j La LiLpJ v^^' 
gjTua-tl^ t4jj)^JLJ 4_ij>-L>JI ^jJJI ^ a ^jL>- ( _ T Jl djjLdj t* fl-uSUI *I^JI j^^fl CltiL>.j t La ^jj ^2 
£ya ' ttJjXI ^oJLaJI LiUj t3j_a ' 1 1 fj- 1 -*^' Sjj^i ^1 cJUaJ^J i I^ILaji-^ 45 ^Lajjl ^1 



281 



idJULj Sjm^-C *'j^>-f J^JL>- S^^jJI t_^j£L] LujJI J->JI dJLtla ftLU -ij^-^ (jA^ 

tj LTl-Jl-l.i_3j-l.uJ I _jj_>.J__1 jJLi^^a L^jjulj (jH-31 *l^-c_>-ll Cl>j d_jt___,^__ ."'I mLuUl ,jLa jJjLill <j-3_9 
^^Jl I jjj . (/.0 .01) 4jJLL <_Lfl £yO *jj>. Jj Ju>- Cr^ t ^- i ' 2" l^-Li^j I I - IjM-i-La 

-t_i__> llil Lai .4jj_L-> 4_>.j._ 485 J^JL>- <j--3 -tJa 1 nil I 3jl^_>. 4_>.j._ (jA^ i__j_sj£_II -tJaxu t j_a 

(jLj^SLi Lj_£-J->-J *LU jLiejj (j^j^SLJI JlxuifCl <_----J (J-^ ' ^_i_i^H jJij J-&^ ( _ J _J LjJ 1 (^Sj-JI 
^-J) 4_>.L_>_1I jjZ._G L4J-U " la ai. 4j^1a 4j>-j J 380 J^JL>. jj-ii ~ U , ,.tl 3jl^_>. J *L__2^U (j^-L-ll-S 

^^LvjJI cl-l-JI *I^^_<i_j>JI ul->] =L-9LJI j^l j-i-II <J}___.V t^j-*- ui-*-' 1 

(JJ_!j-_)_JI jL-l-i-a^T^ Ci_J^>_J_\J I J-Li-u^T (j-* S^-lj-LeaJI _lil_J_4_S_ll (jL__ tjSLj I j 3j . ^J-^JI 

ijl j J_u I .^^jJlJI I JL^J 4_l£)L^ jJ_u t 3^_4jJI j_>- ^.Ja Ccd.Ji£ <jt-^' 1 UJ^vJ U4J] ^j>> fll 

(^j^-L^^JI Cl.lJI j-uLj jj! ' 3^_4jJI t l_!j_v (_3-J| 4_lj_1_>_1I 4_lU_l2jjjJ Ij 4_j£vj_i_<i^M CjITu-JI 

, d • t, I ^cJa___J I 3j l^-N. 4_>-J jJ (____*-__! I t LlX-l! I J__i 

t,_jlDj^Lj d j'l ^L-u_-.^l J_>J a I 1 U , ^. I cL<u>.LL]l S^fllaJl ,j| (Jj! JSLtliJ tJj-SJ' (j^-<U (I I) 

Ij^-tla 300 3jLa ^_4j-«-uJ <j! ,jSL<iJ_j ■ I aJj 500 jj^ 3j_<i CjJlso Cjlj^-ajJL^ 10 I Ua ^J_u jjhJI^ 

(j^JI I JJ^-a (jjiSLsJj ^ jJI^ 1 La (jylc ■ tajSl - -II (jjj^ulJI dJJj j_A :_jJLj_J^I ( 12) 

4J_jJjjJ,I 'o^J^' ^3 ' ^ a (j-u-«-^uJI ^j- 1 ^ 3 C ^^ J . <l11,Li 35 -30 ^J^j-J 1^ • c-l liajil 

. d 1 U. , ,.j 1 1 ^cJaxaJ I 3 j l^>- ^j-C- 



^Jljil J^aJI g^l^b 

p^-j"t t l-cijj 3jUI oLcL3j ^ CjLLj^-ut^. ^1 4^. oLul^ (#) 
^.j^JLI jjL^Lm ^j-c. I (Jj^>- 4jI^^JI jjjc 4-lc lii) oj-^j^' 1938 ^Lc (I) 

t_$jJI ft'^JI <-^ij * Litj^L>ij cjLj^SLjjiJjJI ^j-gJ ^jSLcj ^ ^l^c (jJLlii (j^j i_ aj-L^a n aLtaJ.1 

jLau^Vl JLvf ^,1^. u-i^TiSLa 4jf l^j^I ^ B <-2>j->- La_LuZ. JLaVl jj'^ ' . ' I J ta < 1 CLiJu>- (3) 

. Baisooom 
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J^Lcv 3^_jJi_i-£=- JLuv J>^>_»_a (j^^J Lqjj_9 • 4_«-iJL3^ ^JLu (j-A_a .tiLujiSJtl jt j^'j 



I j ■ £jj (JT Ti_>. i ! jj Lii 3 Lt-3 Lj£j_»iJ £ Ljj>iJ d T I d '' J 'JJ.'^ ^ ' l£>** ' L3_«J ^ I ( I ) 

« >^Lj' <L£j-a <l^Li=*j ^ jJl ci^jJ! ljIc <jL_ajV 4jj>L*JI 3L=»JI 3 jjJj j '£^>U (_tJ| <— jLajJI 

■J " i - SjjJo I j-i-a^ I lj_aJL5 J_3_£) 1( _jIjjjiJI L^j l^*L>- (jyjJI LiljL^JI 4-lCjj Ljajf i_3j_*j_a (2) 

, 4j3^_3J ! ^jaJLa^- 4Jj-4J*. ^ a]jj i ^ a b an 1 ,1 j»jj_ujj| jjj S^gi-La ,jj jLLia 

4-4^*^)) jjja j-lLJLc. 4jb] jl - {jl 1979 ^Lc ^ ^IMI Joj £i$3* WW-" £p^' (3) 

. 346 U ((^ji-uixJI 

(^j^ 4-*_ual^ ji^Jtl j_j.it __)jxxjIJI (j LjIuJ ^jJL5j j^yS {jl^^) ^jJLJLc. cLcLjcjIi __>^ f*^ (4) 

J-LLX.U (jric^ - Lj_5J_5^ ^ ■ ■ -^«" (J^l <jj-^ 'jJ^Lc ^jjjJ! til!iJ_jl j^jJ (jyTLVj t^^jjjj^.^! CjLaJj^i 

La 1634 ^Li 

flj La ' CjL^jv^ jj!^ t^jL^jVI =L<i£L»_a ^ 3 flje a L-x-ULcJ I^jjv! (^jIs^jij ^jJLJLc (jt jjj^jJju ^cSLj! LiLuj ^ 
( _ T J_J1_J (jy TL-'3e_i I j'^J ftljjlu^l (jt fgSLqi^ 1 jjl -3j-»-La Cj^jUcI L y^J S ^\ (jLtluJ 

J—^£- ^yJb Lg!La JjC-U-al j^yjJ' ^*iJ>JI jjl (— fl^JU ^-Ocua j>_^ LtJL>-! ij^^ ' A uS> ■ 

^^Ll^j (ji-j^l ijl Jyjl Ljlj . • ■ 4-l^-u5L]I ZLLaXm LjLjcj^i L^jIc ^ fl it _jl if.jjj&Vl 3^*1 CjjI^ I q j a 

I jut LLo^j Jl3 IjuJjjt 4-3_l3^v CjULui^Imj^L jJLClII JulSlII I j A j - ni-j Lwj (5) 

. L^_i_2 (jLSLiJiJI jl jL«Jj ^-aj ^^>^>-^l JjjJI 4_jjL3JLL __jj^_l<CiJ.' t^jSUAJI j-^^ I jjlc 
J^ulJI I jl^J 4Ji^ 4H!a^ o*j^ ^<jJL*JI j_l>.jJI ^jSHall ^'Ijj laJI j-*^ u j-^ j-h^ J^"^ ^ 'J ' 

J-l^ JL«_! Lft-L^ I jut jmTl^: I j .^LsJI ijj-3J' jj^O Cj Lijjji^i_iJ Ij CjLLiajj^I (jr^ 
jlj_H£.VL ^-<-tIi! LjI^ .(Lowell) CjLjiJLlaj LjjJ-o^ t^j-Lm 3j-g-m III (j^a^IL^J.! iyuSXa}\ < JLc 1 

^L_lj! (jjjL^-al i4_Loj j^^a 3jLj_a ^j^^I j^y-uaLj^JI oj-fuu^ jlcj^j Lx-^juo (_p^JJ ^^e-ul ,jl^(6) 
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(j! tJ^_I__J 3_l_- i—sl^jJo! ^^^-s c?^- ^Hj^ 45*^ 1 ! -~ L -- f ^^JS 'cHAH 1 1 [j -l?^ - ' - '' 0-^.3^' 3' 

_j_a ___j_a -M s j 1 __H _)1 — — _u I JJ ' i4_Lj_i J_ I CjLjj^jjJI IjLu <j _s jJ i 3^lou j i __H 
J_i! J__3 Laf -CjLjjj_>JI yt-<^=> T _j_a L__Ij_a ^ a u H - j i a I Ij t Lue_- CjLjjJ_>JI j-J-'f 

L_iL_S I jjj i^___JI c ->-j_a jjLti 4_<Lt_i t£-Jj__tl l£]^=__j 4-*-J-a <j_s jj La_^ 1 a^-LeaxJ j _-Jl _jl tudJjJ 
4_il^__jl :aJi^x>. I Lo_ p j 1 eall _j_3lj_- 3j_l I a j C j . L_6_J>^_^ r j t^aJI 4_»-j_a (Jj-o (j-C aISuj 
^ ■ .. * " ijj_i.ua t __j _jl 1 ljL>- A_i> tjj^— J' S_L— 4_) Lce_ oy^jua JL__ t ^Lu-ub _3l^>_*jl 

__is (jS_t_j - j-~> 4j___> <t__— I __ I j___J I Clu] \j t 4jjj___J I __ L>-jJL I 4jjJ___ __aj_iI_ (JSL-jj 
1 alj _^ Sj u3j II j_u__ll ^ - jjl Lgj-Laj *ij___JI __L_j^_- 4jjJ__ _j) _ru 1905 

_L_S _J_J ___J_>JI __Jjl^__l| liL- LSLlX I (jf^ .__JJ__3 4_L_>^_*J jjJjJ _)JL_X' (j-* ^IjJ^-SlJ-'l 

_J^JJ---J| 

t__l_J^_>JI _j-a ^l____s __^1_>JI _)__*_ __£> 1 ' fj --JI (J^- 1 J a-JI _J^' --— *XI _>a 

Li_a_L_b L__a £_a 4_!j_g__u_ ^ 4_uj_>JI^ 4_u>-jJ,l 4_L>-I^_j^l j J_t _)-*J^ ^j--l _>■ 

_djl__JI 1 !jl_*_JI 4_j_$i_l La £_a ( J_-__3 Jj_ilj_j L^J-U ^olx-JI j_i__a_lJ ^a ^ a i *" I, I 

^_TJ_» _jt .__I_L___LI _ru --^lj_JI lj_4 La f- ljr uj 4_4Jj . »j L-_U { __1jl-JI 

f J I -tJl 4JLJJ__J ___!j_>JI I tXj j a L^^i_"^-l^___J_t^ _JJ^JJ _)l 

CjJu J_ij . LgjLJ-i 1 ftj u-uJl 4jj_j_" 4_!jJ ^aJ _>-^J fl-_»Jl ^ j-d ^-JlJL- i a ■~-~ e Z\ (7) 

L--x-j>. 4 : mi " _g t(__^_ULj t ^JiLla J< uiJ d-lt-a-ta __Ijj^j «__JjVl f __-Cl-Jl u-J <___ __L_JL>JI 

•oi-^i .Alp 

^La^--jl) (Harmonice Mundi) ;4j__? ^ ^^JL-s ^£o j__a ( 4_jU_4 &IjT _j_tl_JI _>-a JJ^ _J__I (8) 

J_3 (j^--! _)) _>-_«_ L^j! j_t 4jjLc^ 3j-__Ui ^cJIjjlJI _s^J L)-^ B * 

■ fl _j l_Cx-J L 4_-iLa _|j i_3J_4 -_J_-^ 
t(JT j^ J-^L-- __l_il____iVI 4jI Ju J_Lo L^la ^>_u__J _j t^_J_3 _$j-_uJ J lL-J -^*^1l ^ j_i _j)(9) 

, > I j Hj LSLj^L-J^-LLjjj l-Lxii-UJJ-tt _>a j _j__al_>JI [JJ--JI __L2l____il _j_3 tJ-UI J-i-lx- (jr-C-^ 
JL_-I (jrt__> _^l_2 J--?! _j-a J_3 4_l__j__JI ^_>_ua 4___c J_i_i I j _ Tj 4_ujj_tl (jlji_JI_j 
-_j___II __J_i_ jjj__JI _j_3 ___>JI «ij__J^ . jjlo ljj_a^_I J__! jj i --> ^ i t j^jl_t_J l l 

. i^lS-uu pL_it (<u_I ct- 6 Tectonic 2L_ujj--i ( 10) 

(<j-»j_<i (_--_>■ J i a a 1 1 jj_ J___UI I jut _)V (Eye-oh) (>u^LaVI (J.^ _>a LJ__ ■ ___Jj (II) 

S.J___JI i-x- jV (12) 

_>5U- J_b t^-L La^ 1655 ^Lc 0^ 1 a tS'^ j^-j-* J 

_>_JJ_^J |jL_W ^_J__CJI ^L_jVLj _>_l_)JLJ jjl (J^_ _44JjL_J_J ((J^-j^ ^j T l-u-U) _y^J " ' a >-^j 

_j_iL_J _)-~5 ^1 _M L__i^SL] 4_i_Lt__J j-u-tl j uL-aJI ^_*->JI ^-a t4_-U_JI Ltt^jl _jAj_^__II 

' ^— a _ j*L-^^ i Li_b <_j_jL_j^ 4_l_lj__— _J5 ^__!_>JI L_*J I (jLj j -ill (^j-C p j - u a M Ij_aj_j _jl 
_j| _)_?L<ij _j_!jJI _j_s___II _j_a 4_JL>-^ *lj^_». pJljj_II l_Uj _J5 i L^H_j_-j^ 4jl__JI ^J_t j j ' 

_J__ (J-j-3 _)_a _>jjjG^ ■ t— (^^--1 C-L-Xua 4__bjJ,l ^Ijj>- -'I UlLIj _)_^ _j] ^1 i^jJujlj^ 

Jj ____t I 3j_a t4_L_o t _r_iM- 3j_a _j__a-__ll 'Jj^>- J_J J-J J _jt Lu^ ?l_L_La r I ka ■ i Tl _j_iL_JI _j_a 
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Cj_a I J La 1 1 '**■ "j^j la £yC d J " "** fl jm-C p j uu£ (J ' Jj^^xiiJ 8 I ( _ T L La (J^>-J J L-4-3 I 



1 ' • ^ ^ 3 j taj La JjLu eLsLL SjL>JjJI 4_uLJI ^UaJ j^^k^Lc |^L4-lu >* *jl3l5^KO 

■ i_flal Sj-Jlc tJ^L>. 



£dUt J*Uf ,>*t£A 

La^£jj (j^. LJa^c ttiiUj)jJjSLI^/l j-j-c ^^LjiUJL <tcjj^i cjL^j^jjJI LLL_u jlSHju (jl^(l) 
(Ernst jjj^jjj Ct-L^jjf J-ajS (j^a 3lj_»JI .-.A , : :."<l . j^jJU 4_uL*jVI 4_btAJI tiili SljJJI 
OdL>. JL3 dul5 jJI jL>oV1 ^ ULLlqLUI oLft_ujL>Jl (jAjli c jJujI Laju^. £j> j >_t^ ^ Rutherford) 

J-jLu ■ Cr^Up* (Jt^ Cr' ^J-^ L° Sr 1 ^-' '-^ : *-£JLIZa (jlfi JiJ>3jjij Jjlcj .<LLa 

CjJjjI '<_^3j_9 ^-J- 1 -"- 1 t j_a aUtlad 15 jL^. £-ilJLa t j_a jCfJ ^j^lLaJ _jl 4jjI^C Luj_5j 

-tiijjL^slj ^AjjJlJI flJLft 

V L!^ t.?JJL«J (jrjL^j 2 JLajJI CjLl>- JJLC (jl (_>laj t j_«_a t,j^L£ LdU,L5 jjjjLJI t _puLJ -Lvjj 

LJaj \ L^La _L>-jj La (Jj 1 1 .< 4-tlS-L«3 'v^ 0 tJ J 1 *" ' ' ij ^ lt^" ' 

(j^J t(j ta ' t_$jJI jj>-V1 Jl dJLt^S 4_jjL 5j_a^ . ZbgSlxiua ^! 4-jaSLm-a CjjI^I *Ijj-u t <LalaXa 

t,j^JLLAi».jl (<u .iJJJuLj (jyic JLjJj (_t^>- J-^J' jj-a (_jVI (_ y J3» j^j-a V (j! LuL^j^ i>jLl£.l 

. Llajj 4jLl^>. (Jj t^jJI I jut 4-Lc-mJ ^jJI ■ La o-"^ 
Q-a ^^>-^l ujJ 3jU>-l^ L^Jt-ua^ tjSLaj (jltJI (J-ajJl CIjLo- JJLC t jjZ. JLjjj 
2'*\\ [\ j ^I^Ij jJ)^ (63 10) j_4 JJljlJI g t J^JjLflJ ^^L^j (_tJ| ^j-c- lS- 1 -" ^LJI 

. Ll^Sj Sj j (83 1 0) rt^jJl ,*— * ^J>*JI 
.A^pXI-t_ J jhj ^jJ] 5 jjUI Jj>=^ utJ] ^jJI (*) 

CjljLLa i j r a Sjl>-I^ Ljr & 3^_p*VI diJLAj t^lj^jv Silicone (j^^S^L^^ tSjj Silicon(j^SLtl-LL^ ^Lut (3) 

.^^jJUI-j^jj^i jLc (jj-a Ua Laj^LJI (4) 
S^^-l^ cijLl4<L! ^-jj-a 2b(jL±JI ^ jJI tjr^^jju^JI ttdJi tj-a ^jVl ^ Sj ■ uj(5) 

Ja a " >. I J_iLB i^jJflVI 4_ujL>JI ^jTl^JLI i_- i^j^ La! . LxiuiJ 4jLjJLjJaJ1 I g!Lu jl >■ i_-lj^iJ siLJa^JI 
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(Jj>-!^-C J-^"' ^3^-° ^J-*-^^ ^j'^*" '^"J-^ .' ' ,j-a 4JIj5 ^j£^M ^jjcJJI ij!(7) 

tj-L^-m^V 1^ (j^j^£L3l <La JjC-Lui^a t Lt_lLaj <j_a Oj-a {_ya ljLlu^I (^^- 3j-lLi5 .3^_l>-VI Lfcjjiaj 

Jl3 L yz>j % $\ ui^-l? -4jju (j^i^AJI ^xuaj ^jJI)) (j-aj-ll i_dJju (Aztecs) jj^-iSLuj^H Ll2j(8) 

1 1 i j_7s_J 1 ■ lad LuUJ -3a^uj t «; La-t-nJ 1 J I fljC 1 Uiii> ( t _)-u^t-tIaJ 1 ■ La 3 - " ■ _i J-J « '"' ' 1 

I I " *^ I e3 ■ ^! JJ j ^ « ' t3 ■ j^^fl J-^-*- 5 3 L?=-3 g j LuJa ^Q-Ls LftHj J^kJu-O J-A : J-JLj-uJj-uJ, I (9) 

.^j>-jjJL!-4j^j_»JI d] Lc LuSiV I u 1 S ■ jL^>- (2*) 
.^^iXI-LiJf Sbuit (3*) 

cjLJp* <U£. 4_aJ£ jl^oj ^ ^jSLI^ .^<u*-LJI I Jla I — .V ^ 0 1, „I,| ^^u^l^l [jL^ LdlaS^(IO) 

j I y a '■ I (jL^ lj>j L«_c 4_t_3 J&L-uj « JljJl^JI fi^fcill u'j-*-*^ '606 ^Lc ^^L^ I) 

(Jp-LTlC J 4— jLTlSLI 1 Ll*j Co$ La J_Lc <L>-jLJL3» : j (Jj '^'j O-"^ (jylc tULfi La ^i^' 

I jj 4jI ^ ^Jl-lj : OjJU£. C-Skij cG-dla Cl1$ t^jJ! clLlLJI tjJ^-us (jr^Lal C-lX.Cc »L.1aJI (jjl (jr^^j 
iCjjjJI_j i ( J-iJ1_9 t&LL! ' " ■ I j La t^tlXI CjLlvj tjj-oiJI (3'j_?'_? 'J ' Lt^aJiJl ,j_a gUc^luaJ,! (jj be i a ! I Cjj15 

.«l*U « i l.3 (jyjJI OJl^, L>^ ■ t3 ^-y^- a t3L= ^ L i Ly-^*jj 

iL^-LmJLi 4-u.tli ,_jl3jlj^JI jj-a (jlj_ij>. ^jjt> :4_lc^JI( 12) 

jllLa! I 0 L_lj^_5j ^^L-uJ J-*^ ^l^j^I (jyic »Lul^l ■ fl i ^jJ CjJucj ^ jJI ^jL-ujJI j-A «^»( 1 3) 

j-a 3_L5-!j jjlj ^ jLuf 10 ic^-L^ J L^j J^L_aJI j^>JLa .^LuLi 4-uLlJI ^ 

!_>1=>j^Lj a J-La-LtaJ (j Tl>- cdJll j-j£\-u±ij t^j^H-uLj Jju 4_uLjJI '^H-a ^0 4_c^_i_u ^^Jj ^ u Iaj a i H 

(jLfl tjfc-uSLi j-^I 4_u jL>JI jjjz. ^uvLJI ^jL-ulJI (j^SLj cit-Lv ^j>.I ^<JLc (jrS^ - ftl^JLj oJLSJb^VI d'U , . 

Jj^Lj t^jJI ^<JLaJI . L4J 4_^ljJLI ChLu&l\ ^-..l^v L^.^-u jj-a O-Tp 5Ual ,,.11 ^Ll^v^I 

t L_u > 5j Ij / j^a 100 jf Lj / ^la 10X10 4_c j> _ t ^i l*J j^-"n , ,1 ek^L-JI >*^>JI 0^ f^r 10) 4_CjL-u^ 

JUu Lj / ^la 200^ 

-4jJj,_3(J! cLiUI gj-L.^ 3j-L<_ua i_3^jj>- LtJjJ (J-ojJ) Lajl Ji |T j^* i^aJl i_3j_=-JL 4jj jL>JI ^uvLJI 
Sj_aJ ,jjjLl3 t_$jJI (j^p^jJ j^jJ) 4_u-uj) (^^j^jjJ I 4jjIiL>JI (J-aLi-a (J/U^ 4_Ljj 

4_^^L«JI ,jLa t Laj_4_c_j . d -~- '■ ^a->j ^<JLc ^! Cj_i-ojJ^ t,jjSL]l ( j_a ,jLSLa =Lu IlLsJI 

^ (M)j 4_LjjL>JI 3^ ^ (F) d)t Lair. (F=mg=GM m/r2,GM/r2 ^Xl] 4-^^^! 
jSj-ay J^L-aJI ^<u-u->J! t>u iaL-ail ^jjt (r) ^ JaJil - -II ^_.-u->JI 4Jlli5 ^j-a (m) ^ ^<u*_iJI j\ *_t£^SLJ1 

^j-C j-l-l-CJI ^jJ] i_3_^j tj-iiJI ^ CjJ_L>- ^L^ijj^ c-ut JLa : cLulSIjJI ^! 4-jJ Lj^j-oJ I ( 14) 

^1 4-aJSLII j-a^J ^1 3jj<^tH ^ 4_1>U (jrJ^Vl ijj-aj-^l Sjj.^tl ojl^(l5) 
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j^-jLj CjI^I (i .nil dtjl^ .^iKi miU ^-aj Ltj^ju mj-* (^A" (Teotl) <^_(fc ^j^jSLjjj^/l ^L^JUjlLl-uI 

.^jSLII .tij^llj aJVI j^cj (ji^jj (Teotl) Lij! 

.f^jjJU-t^Uj-uJI CjIjLLs (Jj^ (^Jlajl JL3 I t3 1 a j ^jJI s J 0^ (*) 

j^Vl t_JL>JI L-LJI t_j jJal j_a Sj_j>J.I t j_a t-^-JjJLlI t-tjLjJLfl . La Up Lfc-tre-ua I JUl L j_u-J ( I) 

. \j->-& (JJ^ -5 L>^ ^: ^!-' J^1 J d-lkgtll 5jL4J£_4 3^_>i_U 3jJ_l^3 (JJ^ JJ ' """" 1 t-*-^. tl jjLfl I jJ-J 

jjl ,t-i (j^jju j-<u>.^! (^jJ] ^-L ir J 1^ -i3jj^' l£*-2 Axit>JI I jut (jj^Lj (j! ^jSLajfl) 

j~uCil\ 4_L<^ (j^Sjj^j LjjIj ^xjjl>J I (JJ^Lj La J_Lc 4_lLc (_j.it Lc« Jjiof djL>-j_a j J_u ^ ^jt-. . t-.^. 
. LjjIj ^_i-u->JI La J_'iC ^ II J^^JI =L>-j_a Jjjo .9 <1cjmjj t j_« £_a 4_i_ujLlLo j_4J>-Vl 

jl-lj-ji J-jJll-jj ^ t jL.tA.ji ^jj^m i ->>ji ^ij^j 3jj-i=m 4-uLjLu diij^jdi ^^1^. ^jji juji (3) 

t_£j^>-l 4jL^ j-LtliJ Lj-Lu 1 a 4_Lu jj^jJLa j^j-l-C JjJ_j (j-aj (_yJ) CjLLjSj*! flJUt ^JL>-| jm-JuJJ . LjLl>.! 
(j-Gj^-LJI (j-u ,_jIjLij tjl^- 5 ^ J- 4 ^' I JL& U^_? '4-*- 1 - 0 UJ^-° ^00 tjV^ ^° <_y^- - , J JLJ tj-^J Lt^! 

4_LaJ— a (jjijjLiLa (j^«J 3 'JJ ta.ml (jj^J Jt^ Ltj^jG ^jsz-i j^^jJI CjIjL>-^_j . LU.I ^jl iJaa- (^^5 

j_4 ^JL«_II j— (jj 4_l_jLflJI 4jjIj^jJI S^SLaJ I ,j_<i selcJl ^j^jj^j^^l 4J^L»_a t j_a 4_L-u i_JiJ! t Jg^3 

j j-a UJ^-" L^' a J ^1 '-^^ L^lj-^ <L*oxlaJl (j-ulj^ *LtJ SjLc] ^jSLqj V (4) 

(j \ , i | jtSLit^ . 4jtxilaJ I t j-u 1^ ^j-A 1 j-4-»-a -j j LlJ I I JLA 4-j-uj L4J, 4_t£3jJ5 ^ ! jLajjj 

(_3-Lc 1 1 j j flJ _L>-jj j\ OjJjeja La) _L>-jj (j^SLJ! jj) 4ijl_iJ! ^ a | a>< \\ i j r a ^TlTli-uJ 

1 j Stj C r I jj j a II cLulj JaiieJ lijj ,t_ijuju Jfe L^j * • \\\ & «j liaJI ^j^jl^ 

^j-^-i-u-a ,j^_]|j_SJI ^} JJ-5j JlC.1^ 4x.j^iJ*_a^ a I tali ■ I uJLL& ijj5«-! (jf t_LJe-L3 t^cj>-jLlJI j^^fl^Ja 

t j£La-o 3 J-j JL>- * LjJ_l3 lJiJ LHj (j I t jSLcJ J-C ' J-3J I <tc jjS-><-L I JJ—i (Jj-o - ^j-4j-u_<i j-^- L^-J IJ 

*iLjj\jjiJI jj-^J LujjLLa Li_uj| (jJLui ,jl 3 j j 3 a II Lxx«J ^Jljj .SjijjvjJLI ^Lj^jjiJI (jlSLa J^-* o' 
^ Metaphysics (<»Ljj-tiJI *1j_9» Lo_j Pharaphysics "^j ill ^Lj^uaJI » tj-a ^J-^^ .3jujl>JI 
J-»J^ I q j ' 4^^Lc jjjSp V! J-<Clje_ij t^^j>.^L tLallitLA CjLJLjLfl (_tjL>. ,j_<i I ^ j^j""" fl 

.4_ujjLU Oj^j Tmnphysics «4jjIjjJI »Lj-uaJI » 
i.mi->. <uilj .\ ^jl t jUjVl (j^MlI! LUL^. ^ ^JaXujJ 4_iL^ J>L*jV| (jr^-Lij JjAie-a I jj (5) 

^ 1 U." , ,. \/\ ,^J_*JI {j-a j $ t^i LtiiLJej Lt^^c. ^j-a l_L>.^JtJ^t 4Jij^eJLa 4j>-jJ-j djSLxa j_Ju^ 4_lCjJI 

I '.jl , t- LjjLtllLj*. ! l_La ^>JtJ (jl jJt Laljjjj! (J^-? " LL>-jL>- J>jj*.jjO jjt La L^lS (Ji-JU^ LlLvl Jl 

»l j MiVl J^^ e_^l jSLI'^ (L^ili olj^-LI ^ iOl^^^JJ t>u JJtlll jLiJI Lo5 J^jlj^ 4_iL^1 jJI 
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4Xa jJa a jJI ijlSUI jia-»Jl i_>^ju 4jI j JSLjJLi LJLz ^JLu pJL*JI (j| 4ijLlII jJaiJI uK^) 
• ^j^-J ^jlj>j^_i£. <Jj!a t j_a 3j_a Cjjv^p^l JLS ipJUJI I jut 

grtUt ^AiJI gi«t$A 

p^t LJL>. ^jJ*jj-uj jjhJI 4_iJLiaJI ^Ljij>.^/I 3jIj_>JI jLiljl t j.c , \ . jjVI 4_jjj^a ( I) 
(jjlll ^-^jji-Vl 4jj^jlII dil^^JI ^ diLvjJLL! 4_5l»lll 4jL*_!U cdJj^^ t t_^l ^SLII t-, , ,. ^ 

■ c ^dJ_^ (J-tl^ejJ i_3jju Cj Luis l_j^_J I t j J a £^-2 
.p^j_UI-<Lj^_JI 3Ll=»J1 ^ (JajlL-oII p_)J-3JI (_g^aX I <U-^Uj =L2^Lc jjj (*) 
. (pjv^jJJ) d ' 5 1 l t I '"^^"IJ t j_a eLfljQo (2) 
<iL5 j^l jjL-tiJI t j_a ^_u£L11 eLtJj ^JLflJ ttGjuJI L-aj^J3 j-usLlc Jl1»j <jL5 La_LLc (3) 

. i-Ij j-i Lj j_j (JJ-jJLjLj 4_a— i-ul LtSL-Lmj^^ 4_jJL3jLa J^jLus <;^J_ffc JL>-I <jL5 j i ea * j 4_i£L]^ ^j-Lflj-Jull 
j_aj>- Lajj 1 fl-uuSl LL tdjjjLj^j tjrujj-Li'^ ^iil . pJLtJI ^-JJ^j 4_a^_a Jj^o ^ La 5 ■ (_lLlj CljL^j 

4_a^JU cjVL>J,1 t j_a j_ui5L]I ^"j.j ' * j:) jj-^j lJ^*" ^ ^^J-j-aLii (jl^ j-j-^j 

4^j^_*_a 4_i^aib JaAanJ jj! ^j^-X-i 4_^a ^/l 3jLJa->JI (j Tl>. 4jf (jrA-p Ci_l<_Ll1j ( _j j j_uj ^'x? (*0 

^jrl-LmJI i_sVT diLLa J_l2 oJ-iSXmiI JL3 CjjI^ ^^j^/I (jf jJ^ . 3jLc JLlv^ <La jJiTLa SjLja^ej L^jLzJ 
nj-Lj-a! j'jt) - ^' *^J-* I jJ-l3j-i_u I ^jjjJI ^jjjLJI jJ (j Tl>.j t ! 4_a J-SlLa 3jl_Ja^- ^j-a 'j'^J 

La ^Jj ' I Cj^JL>- L^_La p ^ i Ljj>- jJ j_lSJlJ I La Sj^LxJ,! j j i ^* * II L^iejjLj Jij-*-! 4^^a3j-a Sjj Luij 

- 4-LiJaj I ^_lC 3 j I ■ gaae ■ 

j^L*_a p_>Ji t^l _al t IJ-L^-o-ti. lll]^ (jjJ] i_jLa jJU ^'j-^l tj-a j-iTiSL! I JL>.^J _L2 (5) 

(jt ^j-»-»JI (J/U jJluA] Lju-hiJ Lje-aLj^jJ ,jLa t ( jJ^-ij-i-oJ I ) jLa^uVI <tJL>.^_a j^jJI jJj-i^sjJI i_d_tlu^ 

(^^jjv (j^Loj jLaijuVI lij-ufj cr^- ' ^ *~ ^LuuSl ,jL5 ljL>- ^-^J-^j-a Li^ . LljL>. ^-u^eaJ 

L_a_L*JI I JUt (j! Laj^ . L^jlll 3^_>i_U t j-a-ua ^! ^^j>-^I CjI^jjJ,! jJluA\ ■ LjL>- LaLa-Lttl JjiitJ |j! 

^ jul ^ (jrl^^ - Lgjj i_3jJLa j^lL I ^_al C-m-J 4JLlTJ,I 4JL>- jJI CjIjL^JI J La t LJLc <1iJU*j (jrJaiLiI 

.(J^Ibe-a ^>-^. tj-S-iJ l_L(t ^}\ ^Jjj^s^ '^JL>JI 
. pcvj-UI-t_i5aSLJ! jLac) ^\ t ^L«JI LlLui-a Luj 4_a-lSL]l tJjul p ■ (2*) 

(j! 4_lL*_U SjLiJajtiJ ju j U i-^ a (jjlc (j^_ijj>.j_a Ljj^/ t 4jL^jJI (j^a < Mjt t l Lui-ua^ Lajj (6) 

.pc*.^ll!-LLJj <L>.>lJI SjiLII i^fi ^ pJI ^aJI i ^A<" 
^LLaj^l ^LajJI Sjlj^ p-L^Li ojljcIUI 4JLa ^jJI ^juJ_5 -^j^l oj^vf ^1 (7) 

t^l : 1978 ^Lc Q-a j-^) JoL-i 26 ^jjL-U SujjJil! «jj3jJj^Vl» ^ I ^ J( 

JLj^_jJI i Ji-SL-aj i ^ i ' I La j II 4_xj_A 4_J^J_t-u_a ^j-a j_j.it (^j^jLiJI pi tIa.aH ^j^i tijjj 4JLuj 

.j»»._pil-2LuljJI 4J.UJI ijj^JI (*) 
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(_,_! j_j^_SLJ I J>jJ3jJI 4_lol_i_u^j (J_?j_3^' 4_5_lLs jf_i_a_G (j^a ^-Li5o j U^T I ^ *X 1 t eLljL^o 4_lLj_*JI tJjLit ( I) 
J^L^VI tJ_jjJ! J-c JJl£. L^-aljLSelLujI jia^ jjlJl Ol il j>Xlj j_yi-jJI ^^-i' cr^ Lij^-" 

^ i a ■ 4-^Li-u-a I C (J? _<i_>o CjJlj>- La JuLc t <J1i I j,j_t*a Ljj JlI I j^jlal^JLV Ij ■ 4-S-ilaJl tfJL^J 

.«fxj^pJJ>> L^Lt-u^ <LpJI diLulSLII t>u <L3^L*JI o^J^d ^ £jj> : Lj^jJ^SLjVI (2) 

^Li ^ jLLfl 3 ,5 jjl*JI I ju* ^ m^I (3) 

f j (J^l 1 ajC Ltiaj (4) 

, LSjL-u Litj^j (5) 

.^^lil-M-J a'l^a CjIj ,U (2*) 

*'N 5 * N 3 j-t-uJLiJ I t| j-^LlL>-jj.i ^j-a L^L-uf Cosmopolitan £j LIjJ^j j-a jj£ 5 cjj^IIjI (6) 
ojLJfc ^jl j-j-lcl 4JSLI^ . <Li£.ljjJI JjJL>JI ^jJ (jVI ^ LajjgTmi-a Jljj V (_£ jJ! ^Ul 
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Jj)t-» III Ljtl|Xl 

«£__L_j_£L_]La»J «j_LjjLa» »i lia-dJI d i Cj^L>.j ^,_a jjLj JJJ-i * 

2 j S, La cjLLu* ,j-a 2 -i j 1 1 cjLJI jullj jjl (j-a jjJjlI! ^Ir J ■ -»-- * 

(jj^i-T j-a tiJI^LZuVLi 4J jju^j La£ i4_usJLc sLujaj 4ajJ 4jI n" i n «tJ * 
cU^. J iflj. jJI (Dragons of Eden) di! j Lxj LjLj£ .Sn: ^ylz. jujj La 




Ljaji £3Lj 

CjLilJII (j-a JjJjlII 4J * 

<_3jLc J^alS 



j j" i ii -v La ^Ir J i * 

i2 al =e II a 

2 al -» tl J ,r * 
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• 

(j-\_i^La d i ii o >■ 4_La ClA- u j i Lvljij c_-I_C_l J-*-*' 4_ajl__ CjI a i < n ^ ula jJ_l_-j 
(^j-usVl dliill jaJLc cL-Jj-a (jl ^1 c-jL-S-ll Sj <j ui -laJ-JJ . Ij-b 80 ^ Sir 1 uj 

(jJI J--J--I _>y-jj ^i;^' cj-'! lij^^J f.j^? 1 -^' e^i 0^ J-^-y) (jLc-L-u Jj^ 

. (4^L-u-^l 3 - j . U 1 1 
■ uic ^Laj-a! 4.JI j_-L-.iI (_g jJ! (j-'jjj fll'itl j^^j-^'j «_iuSJl j_-i J-2J 

i _-j_-c ■ a u-SLj (_^<-JI -I i a a 1 I c_--l>.---I <_ . j i .m i La .-3 q .nt pJL-1! i_)a->- <j-u^U.I 

SLp-JLj 4_L-->la d d * I *" ^ *Ll»1*1I (J_iL__U i c 1 4^_l__! L-_--t! Jj 

^ > ea 1 1 J J i j<l (jL-L-uj cL_c1j-_J1j n J ' JJ ' J-La £ L^AJI ^Li^l 

_>_L»_ia (^jSLII jLsjLiVI (j-_. <J1jLjj La Lt 

(_j_<-uljj g j * 1' (jj-S^-j La sLui/l 4_4) t_jLlSL!l (j-_. (ji^Ltil j_>.i (JLja Lafsa 

(Jr JLc ja-L*J! , ,." pj LiLlSLl i4_-_jjJ_. q\ <_-I->aJ (j^ ' La (^--3 ^ air 

^__a!j-j iJ3 _3 i_a_JJ_U d a itL-u-a ^ ^ . . (tfLI i, * 1 a la i ^jt 4_I_\_a_i ^jJI _sL_--^M 
c__Li-L!l ^-lc a_j-uaje-^i C-LJl jjj-U <_al uK~ , 5L^j_LaVl ? L-_i-_]l SJlfTj 

1 itilt) ^-Aj • ((jr 1 ^) ^-°^La CjLLajv^La UL^- 1 tj' C?^i * J^- 1 - 1 *IxJ 1 

(jjiLiJI i_dlj.ll (j^a ^j_S_i j_Li ii- i i,t-r°i 4lflijJ,l £LaJ--*JL p i n*n V QafsLII) (j! 

^j-j-SLII i ii t^l CjIjUs-^/L. p j i a a Ja j sLLa Ijjjj 

. . cLjj mi i 4_L_u_sa ^j^o-CJL 4i_i_uj-a jjj_>. Cjlj ^^--l) LaLa_i d Laj uuJI c_j_ll ^o_>Jlj 

. (jjwLill SLp-J (^jfCJI (jj-5 l^LJuj£>V (jjj£La cjLSLII Ijlaj 



